Department of Energy
QOak Ridge Operations
Weldon Spring Site
Remedial Action Project Office
Route 2, Highway 94 South
St. Charles, Misscun 63303

May 24, 1991

Addressees:

ENGINEERING EVALUATION COST ANALYSIS FOR THE PROPOSED MANAGEMENT
OF CONTAMINATED STRUCTURES AT THE WELDON SPRING CHEMICAL PLANT

The United States Department of Energy at the Weldon Spring Site
has issued for public review and comment the Contaminated
Structures Engineering Evaluation/Cost Analysis (EE/CA) to
document the proposal to dismantle 30 buildings/structures
containing varying degrees of radioactive and chemical
contamination. The action addresses five major process buildings
and 25 other structures which were not used for direct processing
of uranium. A similar program to dismantle 15 non-process
buildings was previously announced and that work has already been
initiated. On May 24, 1991 an advertisement was placed in the

+. Charles Journal and St. Louis Post Dispatch anncocuncing the
availability of the plan. This plan has been concurred on by the
EPA and the State of Missouri. There is no formal meeting
scheduled.

Since the Chemical Plant operation ceased in the mid '60s, the
buildings have deteriorated considerably. Broken windows,
separated walls, damaged floors and leaky roofs present potential
safety hazards to on-site personnel. As deterioration continues,
contamination could be released off-site through wind dispersal
and surface water run-off. The proposed dismantlement of these
structures will reduce this possibility.

No significant environmental impacts are anticipated as a result
of this action nor are any measurable increases in airborne
contamination levels expected at the site perimeter.
Contaminated materials will be safely stored. Their ultimate
disposition will be addressed in plans for managing all site
wastes and will be presented to the public later this vyear.

Anyone interested should feel free to contact the Site. We would
be pleased to meet and discuss any issues Or concerns individuals
might have. The EE/CA is available for public inspection at the
following locations:
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. Spencer Creek Branch, St. Charles Public Library
. Kathryn Linneman Branch, St. Charles Public Library

. Kisker Road Branch, St. Charles Public Library

. Francis Howell High School Library

. Weldon Spring Site Remedial Action Project Public Reading
Room (Administrative Record is also available at this
location)

Comments postmarked by June 24, 1991, will receive a written
response and become part of the Administrative Record for this
action.

For more information contact the Community Relations Department
at (314) 441-8086.

Sincerely,

‘17/2 %// ///Zdz AN

Stephen H. McCracken
Project Manager

Weldon Spring Site
Remedial Action Project

Enclosure:
As stated
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" 'NOTATION.

The following is a list-of the acronyms, initialisms, and abbreviations (including units .
of measure) used in this document. Acronyms used ir tables only. are- defmed in the reapecl:we
tables.. _ :

ACRONYMS, INITIALISMS, AND ABBREVIATIONS

AEC U.8. Atornic Energy Commission
ALARA  as low as reasonably acluevable
-ARAR . .- --applicable or relevant and appropriate reqmrement
CERCLA  Comprehensive Environmental Resporse, Compensation,
and Liability Act of 1980, as amencded

"HEPA . - < high-efficiency- parmﬁahaﬂ]r {filter)
HVAC heating, ventilation, and air conditioning

CER . Code of Federat Regulations
o <C8R 7 Code-of State Regulations
L DAC - derived air concentration
DNT - dinitrotoluens
. DOE. U.5. Department of Energy
BE/CA - -engineering evaluation/cost analysis s
Elb . - envirormental impact statement
EFA. - 11.5. Environmerital Protection Agency
« B3 . feasibility study .
ICRF . International Commission on Radiclogical Protection
- MSA . material staging area. . . :
O NAAOS - National Ambient -Alr:Quality Standards -
NCP - Nationai Oil and Hazardous Substances PO]]tII:l(}rL C.‘onungmcy Plan

"NEPA - - *Mational Environmental Policy Act of 1969, as amended .

T NESHJ-‘&P&'* - Nationil Emission Standards for Hazardous Air Pollutards

-NFDES National Pollutané Discharge Elimination System

MNPL - Maticnal Prierities List -
PCB . - polychlorinated bipheny! -
- PL Public Law

PM-10 - particulate matter with-an-aerodynamic mean dlameier of <1 pm

. -RCRA ~Resource Conservation.and. Recovery-Act.of 1976, as meruded

RI- . .. - remedial investigation
BSMo, - Revised -Statutes of Missouri
SFMP Surplus Facilities Management Program .
Stat. © Statute(s}
TBC to-be-considered {requirements)
TNT {rinitrotoluene
TSA temporary storage area
UMTRCA Uranium Mill Tailings Radiation Control Act of 1978
uscC - 1US. Code

. WITS .. Waste lnventory Tracking S}rstem



NOTATION (Cont'd)

UNITS OF MEASURE

G curie(s)
cn cerdimeter(s)
e’ square centimeter{s)
cm’® cubic centimeter(s)
dBA decibel(s) A-weighted
dpm disintegration{s) per mirmie
- ff foat (feet)
. . square foot.(feet)
I3 O cubic foot (feet)
g gramis)
ga) gallon(s)
ha " - hectare{s}
h ‘honr(s)
km kilometer(s)
L jiter{s}
b . .pourl(s)
pCi - microcurie(s)
. Pg microgramis)
¢ - 0 micrometer(s}
- pR. ¢ microroentgen(s
m meter(s) :
m’ square meter(s)
m cubic meter(s) :
MeV - - - million-électron woli(a} - -
mg milligram(s) '
mi - nile(s)
ml -milliliter{s)
mR miilliroentgen(s}
mrad miliirad
pCi picocurie(s)
- ppm - part(s) per miliion
rad - . radiation-absorbed dose
© TEm . roentgen-equivalent man
5 - .second(s)
t “metric tonds)
WL working level{s) .
WLM working-level month(s) -
vd yard(s)
yd? cubic yard(s)
¥T year(s)

it



=« Yyith these structures;‘and: (3)-address health and environmental, impacts associated -withighe ¢

" FOREWORD

. This engineering evaluation/cost analysis (EE/CA) report has been prepared o support
the propo&ed removal action for managing contaminated, structures at the chemical plant area
of the Weldon Spring site, located in St. Charles, Missouri. The U.S. Department of Energy is

. responsible for cleanup activities at the site under its Surplus Facilities Management Program
(SFMP). The major goals of SEMP are o eliminate potential hazards torhuman health and the - -
environment that are associated with contamination at SFMP sites and to make surplus real
property available for other uses, to the extent possible,

This EE/CA report was prepared to document the proposed removal action because the
- action is a nor-time-critical response (i.e., it need not be implemented within 6 months). This
dotumentation process is identified in guidance of the U.S.. Envirorinental Profection Agency
(EPA) that addresses removal actions at sites subject to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by the Superfund
-+ Amendments and Reauthorization. Act of 1986.. Actiors at the Weldon Spring site are subject-
to CERCLA Teqidrements bacause the- site is listed on EPA’s National Priorities List. This
document was developed in consultation with EPA Region VII and the state of Missoun.

© . Thes objéctives -of . this Teport. are to (1} identify - alternatives ‘ for n‘tanagmg the
contaminated: structures at the chemical plant area; (2} -document the selection of a response that
. will mitigate the potential threatto workers; the general public,'and the environment: associafed.: ¢:

: proposed dction, -Based ‘on the analyses contained i’ this: report, the proposed. action. Hto § -
{1)-decontaminate the contaminated siructures (i.e., Temove loose radicactive contamination as.
-well as asbestos and polychiorinated biphenyl contamination), {2) remove material currently

.. within these structures and transport it fo on-site tempiorary storage areas, and (3) dismantle the

¢ v structures-and-fransport the Tesultant -waste- to ‘on-site femporary storage areas. ‘This action is
- consistent with and would. suppmt comprehensive- resporﬁe actions being planned for the .

- Weldon Spring site. -




- raccordarceswithrequirements -of the Comprehensive Environmental-Response, Comipensation,.: -

1 OVERVIEW OF RESPONSE ACTIONS AT THE WELDON SFRING SITE -

The U.S. Department of Energy (DOE) is responmhle for mru.‘luchng response actions

‘at the Weldon Spring site under its Surplus Facilities Management Program (SFMP). The site
is located in St. Charles County, Missouri, about 48 km (3¢ mi) west of St. Louis (Figure 1}. The -
Weldon Spring site became contaminated as a result of processing and disposal activities that
took place from the 1940s through the 19605, and it is listed on'the National Priorities List (NPL).
of the 1.5, Environmental Protection Agency (EPA). The site consists of two noncontiguous
areas: (1) the chemical plant area and {2) the quarry. The chemical plant area consists of 44
buildings and miscellaneous structures as well as-four raffinate pits and two small ponds. The -
chernical plant area was previously used as an ordnance works facility. io produce conventional

_explosives; later, a feed materials plant was constructed at the site to process wanium and
thoriumn ore concentrates. “The quarry is located about 6.4 km (4 mi) southwest of the chemical
plant area and within 1.6 km {1 'mi} of an alluvial well field that constitufes a major source of
potable water for St. Charles County; the nearest supply well is located about 0.8 km (0.5 mi)

. -southwest of the quarry. Various waste was disposed of in the quarry from 1942 to 1969; the

- waste therein consists of contaminated soil and sediment, rubble, metal debris, and equipmendt.

This ‘engineering evaluation/cost analysis (EE/CA} report -has.been prepared. in

.-and Liability=A¢t {CERCLA) of 1980, as amended, to- document :the: proposed management.of. .

- cordaminated structures at the chemital plant area as-an expedited response-action.. .Because. ;.
+ activities at the site’are also.conducted in:compliance with the National Environmental Policy %

< Act “(NEPA) "of 1969, <25 "arended, “the <assessment. ‘of - potential - enviromumental impacts &
mmrporated into this report will support a NEPA defermination for the proposed ‘action.

. The role of this action as anexpedited response action in the comprehensive remgediatim -
~sStrategy-for the:Weldon:Spring: site. is:illustrated in Figure 2.- Cleatwp of the site:corsisis.of
several components, s pres-ented in the project work plan (Peterson et al. 1988). - The overall
: remedial ‘action for - the site: is. being-addressed.in a Temedial investigation/ feasibility study
"+{RI/FS5)-that 'is! béing :sapplemented -tb meet the requirements of an environmental impact
statement (BIS) under NEPA. Under the indegrated RI/FS-EIS process, alternatives are being
evaluated for cleanup of the chemical plant area and disposing of waste generated by
remediating the entire site. Various interim actions (both expedited response actions and interim,
' remedial - actions)' will be. performed: prior to completion of the RI/FS-EIS in order fo mitigate
actial or potential releases of radioactive or chemical contaminants into the environment;
--management of the contaminated structures.at the chemical plant area is such'an action. .The
-expedited ‘response -action: being “proposed-in. -this-EE/CA -does-not -address .final: disposal
decisions for waste resulting fromvthis a-::mn, ﬂlesedemmmts will be addressed in the RI/FS-EIS
that is m:rrmtl}r in preparation.

This EE/CA is being prepared to support a response to-potential risks associated -with
contaminated structures at the chemical plant area of the Weldon Spring site. The structures
have not been used for more than 20 years, and the detefioration that has occurred during this
time has resulted in a potential threat to workers, the general public, and the environment.
+. Many-of thewindows are broken, some wails have separated from the floors, floors have begun
-to break apart, and roofs have deteriorated 6 the extent that they leak badly during rainstorms.
- Wildlife at the chiemical plant area is exposed to these contaminands as are workers who enter
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- RVFS-EESWork Plan -

Bulk Wasie
Rl, BRE, ¥S, and PP

e
'y

- RVFS Work Plan

RUFS-EIS
{RI,’BA, F5, and PP}

Rl, BA, FS, and PP

- BA =Baseling Assassment
- BRE = Baseline Risk Evaijation
EE/CA = Engineering Evaluafion/Cost Anslysls
EIS = Environmenta! $mpact Staement
F% = Feashiity Study -
. PP = Proposed Plan
- Bl = Remedlal Investigation

' FIGURE 2 ‘Major Environmental' Compliance Actvities and Related Docaments for the
“Weldon Spring Site Remedial Action Project

- the building for both maintenance and characterization activities. : Although no impacts to. the.
general public off-site are associated with the contamination-presént-in these structures,
potential exposure from contaminand releases could occur in the future via- tracking, sm'face
water runcff, or wmcl dispersal if a timely response is not implemented.

* ‘Based mfthecaha]yses ‘presented.inthis EE /CA, the proposed action is to decontaminate -
arui d_lsmantle the:cohtaminated structures and 1o temporarily store the resultant waste on-site.
Most ﬂf*thz: material would. be stored at the Material Staging Area (MSA), where it would be



sorted into potentizlly releasable-and riorireleasable mmponents (Releasable cmnp-menfs are
“whipsesthat: can: be: managed. o utilized . without restrictions due o radicactive or chemical
‘contamination) Additional characterization of this material -could be. safely performed, as: .
needed, to support future waste-treatment and disposal actions. Alternatives for disposal of this
material are currently being evaluated in the RI/FS-EIS. The only material resulting from the- -
action -addressed in this EE/CA that may be transported off-site is the- maiena]ii'taimeeﬁ -
' criteria for release without radiclogical restrictions and has a resource recovery value

The decontamination and dismantlement of 15 nonprocess buildings at the chemical | .
plant area has been addressed as a separate removal action (MacDanell and Peterson 1989, 1990).

Implementing the action propesed in this EE/CA would eliminate potential releases from the .

remaining surface structures at the chemical plant area emd fmm some associated subsurface
- structures such as tanks and sewer lines.



2 SITE BACKGROUND

The chemical plant area of the. Weldon Spring site (hereafter refen:ﬂd to as-the site) is

located about 3.2 km (2 mi) southwest of the junction of Missouri' (State) Route 94 and

U.5. Route 40/61 and the commumity of Weldon Spring (Figure 3). The site is accessible from

State Route 94 and is fenced and closed to the public. It contains 44 buildings and support

structures, as well as remnants of a railroad system, four raffinate pits, and two small ponds; the -

remainder of the site is covered with gravel, debris, paved .surfaces, and vegetation = .

(prednnunarﬁy grasses, shrubs, and small'trees). The August A.-Busch Mémorial Wildlife Area...
.is Tocated io the north, the Weldon Spring Wildlife ‘Area to the south and .east, and the
- U.S. Army Reserve and National Guard Training Area to the west of the site.

"~ A general discussion of site history is provided in Section 2.1, and mformaﬁnn on the
contaminated structures is presented in Section 22, Site conditions that justify the removal
action proposed in this EE/ CA are dmcussed in Section 2. 3

2.1 SITE HISTORY

R --In*ﬁpﬁl;ig-u"-}ithé:.u.ﬂ. Departrent of the Army: acijuired about 7,000 ha (17,000 acres);
- of land in 5t. Charles County, Missouti, to construct-the WeldonSpring Ordnance Works, From
. November 1941 throughJanuary 1544, the Atlas Powder Company operated the ordnanceworks 7.

e . for the Army to produte-trinitrotoluens. (TNT) -and-dinitrotolsene (DNT} explosives,.-The .
" ordnatice works began operating-again in 1945but was closed-and declazed surplus o Army.# .

reeds in April 1946. By 1949, all but about 810 ha (2,000 acres} had been transferred fo the siate ; .
of Missouri (August A Busch Memorial Wildlife Area) and the University of Missouri .
- (agriculturai land}. Much of the Jand transferred to the University of Missouri was subsequerntly. - -
«izdeveloped into the:Weldon: Spring Wildlife Area .- Except for several small:parcels fransferred. . .

- to 'St. Charles. County; the remaining property became the chemical plant area of the Weldon . -
- ..Spring site and the adjacant 1.5 Axmy Reserve and. National Guard Training Area. '

The U.5. Atomic Energy Commission (AEC, a predecessor of DOE) acquired 83 ha
(205 actes} of the former ordnance works property from the Army by permit in May 1955, and
~ the property transfer was approved by Congress in August 1956. An additional 6 ha (15 acres)
© was later transferred tothe AEC for expansion of waste storage capacity, The AEC constructed
a feed materials-plant — now referred to-as the chemical plant — on this property for processing
" uranium and ‘thorium ore concentrates.. The feed materials plant was-operated for the AEC by

. ‘the Uranium Division of Mallinckrodt Chemical Works from 1957 to 1966, -Between 1958 .and.

© 1964, four'raffinate pits wererconstructed.in the southwest portion of the site-to contain: process:

- wastes from the plant. During operations; urarium ore-comcentrates were:processed: fo produce. .
uranitm metal; intermediate formis in the chemical processing -operation included urarium
dioxide, uranium trioxide, and uraninm fetrafluoride. An average of 14,000 ¢ {16,000 tons} of
uranimm-containing material was. processed per year.. A small amount of thorium ore

. concentrate was also processed at the plant. These processes generated several chemdcal and -
" radivactive waste streams, which were piped to the raffinate pits. The solids. settled to the

- vbbttom of the pits, and the stpernatant-liquids were decanted to the plant process sewer that

..drained off-site down the Southeast Drainage (a natural chanrnel) to-the Missouri River.
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" FIGURE 3 -Map of the Weldon Spring Site and Vicinity

In 1967, the Army reacquired the chemical plant following closure by the AEC and
began converting the fadlity for herbicide production. Some plant buildings were partially
decortaminated, and some equipment was dismantled. Contaminated rubble and equipment

. fmm,ﬂaetpaxﬂall}r deconiaiminated buildings were ;placed in the.quarry and-in raffinate pit-4.

. In 1968, prior to becoming operational, the herbicide project was canceled. Since that tizne, the

plant has remained. essentially umused and in caretaker status.



SRR -presentéd in Table 1. These struchirés winge  front: small facilities with .low levels ofs -

T In 1971, the Army returnied the 21-ha {(51-acre) portion of the property containing the
F 0 R L e pits to the. AEC-buit-retained control of the rest of the site. As successor to the AEC,

.. DOE assumed responsibility for the raffinate pits. During 1984, the Army repaired several of
the. buildings; decontaminated.some of the floors, walls, and ceilings; and removed some .
contaminated equipment {0 areas outside of the buildings. In May 1985, DOE designated the
control and decontamination of the Weldon Spring site as a major federal project under SFMP.
In May 1988, DOE redesigrated the project as a major system acquisition. :

_ On October 1, 1985, custody of the Army portion of the site was transferred o DOE,
On-October 15, 1985, the EPA. proposed ta include the Weldon Spring-quazry on its NPL; this .
- listing occurzed on July 22, 1987 (EPA 1987). On June 24, 1988, the EFA proposed to expand the
: . listing to include the chemical plant area: This proposal was finalized on March 13, 1989 (EPA -

. *..-1989%a),.and the expanded site was placed on the NFL under the name "Weldon Spring
Quatry/Plant/Pits (USDOE / Army)." The balance of the former Weldon Spring Ordnance Works
property — which is adjacent to the DOE portion and for which the Army has resporsibility -

. was proposed for separate NPL listing on July 14, 1989 (EPA 1989b). This listing was finalized
- as “Weldomn Spring Former Army Ordnance Works” on February 21, 1990 (EPA 1990a).

'2.2. DESCRIPTION OF THE CONTAMINATED STRUCTURES

' Thirty contaminated structures. ‘are-addressedin: this -proposed . action, .including,
. remnanis of the on-site railroad system and subsurface” farks. -General descriptions 'of ‘theses -
" -stmctures:and - brief descriptions. of the miateriale currently- located -in -these struchures am.,g‘

- contaminatior to Jarge process buildings that are heavily cordaminated. The locations. of thes&y, -
.- 30 structures and of the 15 nonprocess buildings that were the subject of a separate. femoval
- action are shown in Figure 4. The contents of the structures associated with this-action are hsmd
- in detail in Appendix A, - : :

R . These-structures have. been. characterized fo. evaluate the degree fu which they are
Lo radmacﬁvél}f and chemically cortaminated. Extensive radiclogical characterization studies have
been performed; more than 26,000 separate measurements have been made for these 30
- structures and the material contained thereinn Omne of the objectives of the madiological
characterization effort was to determine the amount of material that could be released for reuse
without radiological restrictions. A major finding of this effort was that contamination was
generally. widespread such that no structure.or piece of equipment could be released -for
- unrestricted use until further radiation measurements were performed. An additional objective:

- wof the characterization effort was:to.assess..poﬁerﬁalheai&.impaﬁs.associabed.wiihﬁxposu_rg;m '
*the -structures -and -their contents.- * A- summary - of -the - radiological’ ¢haracterization: results
‘pertinent to-an assessment of the potential risks posed-by these structures is givervin Tables 2,
" 3, and 4, Much of this information was extracted from a report-of MK-Ferguson Company, and
- Jacobs Engineering Gronp {1990a), which summarizes the results of five separate investigations

conducbed between 1967 and 1939, 'Addiﬁmlai information was obtained from Miller (19971).

. .The 30 structures. assnuaf:ed with this action have also been surveyed for asbestos-
“+ T cantaining material, polychitérinatedd biphenyls {PCBs), and other chemical contaminants. The

. :chemical characterization results for these structures.are summarized in Tables 5 and 6. In

* addition. to-ashestos.and PCB contamination, various chemicals are-present in pipes and process
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TABLE 2 Swimary of Radiological Characterization Results for Bulk Samples®
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Number of

Average Radionuclide Concentrations in Bulk Samples® (pCi/g)

Measure- Uranium Thorbamn - Thosdam Radium Radium
Structure ments ~238 - =232 =230 223 =226
101 3 550 - - 4.4 1.7
102AB 4] - - - - -
103 3 360 - - 15 2.1
105 3 58 - - 5a 11
106 1 &00 - - 2,700 17
- 108 3 3E0 - - - 1,900 6.0
102,110 0 - - - - -
201 3 9400 - - 158 7.8
202 3 140 - - 34 0.4
- 301 3 - 2400 - - 25 1.1
-303 0 - - - - -
403 4 12,000 - - 2,800 81
404 3 4400 - - BS .31
- 4054 B 2 8,700 - - 43 7.0
408 5 81 24 250 2.7 1.2
407 26 210 9 - 5.9 T Bt 09
408 .10 280 1.0 .78 0.7 45
o410 0 o B2 15 - 12 1.6° 1.8
414 5 15 1.3 5.2 0.2 1.1
425 ] - - - - -
477 i - - - - -
429 3 87 - - 0.4 0.5
430 5 " 34 6.7 11¢ ]
43 5 "B 3.8 12 6.2¢ 3.6
432 - 38 13 10 12 .31
4342 -4 870 19 110 207 13
Ra:]mad
system 0 - - - - -

© "These results are-indicative orly of the degree fo which the structures. are contaminated
and do not necessatily represent true average concentrations. present therein. The levels
of contamination-on stmichures for which no bulk samples were taken are. expected to be

= low: thecontamination oft the ontdoerstorage pads. (1024, 1028, 109,110, .and 303} is'

© . primarily fixed contamination.

®All values are rounded to two significant figures; a hyphen means that no.data are
available,

“Reported values are for thorium-228, which Is agumed to be in secular equilibrium with

racinm-228.

=~ i AConcetitrations are based on measurements made prior to decontamination for use as a
- femporary storage fadlity, Loose contamination was removed fo the maximum extent

-, =, practica; however, fixed contamination is still present.

" Bources: : MK-Fergusan Comipany and Jacobs Engineering Gronp (1990a); Miller (1991). -
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' TABLE 3 Summary of Characterization Results for Airborne
- . Alpha-Emitfing Particulates

Concenttations of L{mg -Lived
‘Alpha Particulates in Air®
(pCi/ml)
Number of _

Structure . Measurements® Range Average
101 0 - -
102AB 0 - -
103 0. - -
105 0 - -

106 1] - -

108 0 - -
105,110 0 - -
201 CNQ 1 %107 . 2 » 10 -
yi17) 1 25x 102 - 25x 0™
301 NQ 8 x 10 -9 x 1077 -
308 (1 - -

... 403 NG 1x10P-6 %100 | -

404 NQ 7x10P -6 x 10 -

405A,B NQ S 2 X102 10 -
406 -2 82 %10M 44 w10 38 1010

CLA07 - 20 xS AY % A0 5.0 x 1

" 408 1 a1l 0 31x10®
410 2 15 % 10% - 3.7 = 107 - 2.6 » 10
414 2 3.1 x 107 - 8.5 x 10 5.8 x 10
426 0 - -
427 0 - -

" 429 0 - -
430 0 - -

. 431 .0 - -
432 0 - -
434 1 1.9 x 1o 1.9 x 104

Railroad,

system 0 - -

*NQ = not quantified; information for these structures is based on
. ‘gurveys conducted. in 1986 by Bechtel Mational, Inc., for Wh‘lﬂ"l
‘the number of messnternents was ol documented.

" PAIl values are rounded fo two significant figures. A hyphen

- means that no.data are available. For purposes of comparison,
the derived air concentration for limiting radiation exposure to
workers from inhalation of uranium isotopes is 2 x 107 pCi/ml.

- Source: MK-Ferguson Company and Jacobs Engineering Group -
- (1950a).
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' © TABLE4 Summary of Radon Characterlzation Resulta

‘Radon Decay Product Concentrations® (WIL)

Mumber of Radon-220 : Radon-222
Measnre- R .

Stmcture ments Range " Average Range Average
101 2 00007 - 04001 0.00085 0.002 - 0.002° 0002

102A.B ¢ . ' -
103 4 00005 - 0.09 Dﬂ43 ﬂﬂm? 0.08 0621
105 5 0.05 - 007 0.0s4 - 0.0003 - 0.002 0.0015
106 1 - 055 .55 <0002 - <0002
108 3 Q.08 - 15 0.64 - -

109,110 0 - - -
201 4 0. IJ{}E‘JQ 0.005 0.0025 0001 - 0003 0.002
N2 o . - . - -
301 - 4 - {]D(]E 32 0,10 .<LLDF - 0.001 0.001
303 0 - - -
403 12 0,06 -_2.5 113 I 0.001¢ 0.001
-404 5 . g.01-0803 . 0014 .- <LLD--0002. . . 0.00%

4054, B ) - - C -
406 2 001 - 201° 001 - 0.001-0.005 r:mna :

- 407 K] - ope1-0a4 - 0067 . <LLD- 0006 00024

= 0 FRen o 0B0E-0083 . 0002 o e, L0002 -0.004 0 D03 L s
410 2T eN0Z-G008 0 00025 - 0001-0001E 0001 .
414 0 ' - - - -
426 0 - - - -
427 0 - - : - -
429 0 - - - -
430 0 - -

431 1 0.007 0.007 . Dﬂﬂl 0.001

C 432 1 0.007 0.007 0.003 0.003
434 4 - - -

Railroad - : .

system 0 - - . - -

*Values are rounded to two sigrificant figures, A hyphen meens that no dataare
+ - available. - WL = working level; one working level is any combination of short-lived _

~ ¢ “radon-decay products. in 1diter of afr,without regard to the.degree of -equilibrium, that

will result in the emission of 1.3 x-10%MeV of alpha: energy.. Bor purposes of S
-comparison; the derived air concentmiiens for limiting radiation exposure to-workers | ...
from inhalation of radon-220 and radon-222 decay products.are 1 WL and 1/3 Wi,

respectively.
YBoth measurements were the ga.m'e.
© 9LLD = lower limit of detection.
“Ondy one measuremnent of radon-222 decay products was taken in-Building 403.

L o Gonmee: Sk BargusonCompany.aixd Jacobs Engineering Group:1850a).
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TABLE 5. Summary of PCB Characterization Results® -

Swipe Samples (ag/100 cm®) . Bulk Samples (ppm)
No. of ' No. of _
Structure  Samples Range  Average®  Samples Range Average?
101 1 i I 2.3 0 - -

10245 0 - - 1 5.6 96 -
103 2 08-11 1.0 0 - -
105 1 14 14 2 16 - 240 130
106 i - .- 0 - -
08 21 S92 - 02 1 Bl . Bl

109,110 1 =1 <1 1 33 39
20 f =1-13 4.4 2 <12 - 12 12

12 7 <1-93 - 2 <] - <1° <1

©oan 10 <1-19 63 & 2-m 13

. -803 0 o - 0 - .
403 4 32-14 74 a - -
404 4 =1-4 - 2.2 2 15 - o} 500

CA05A B 1 59 59 @ - -

406 16 <1-1% 17 2 <1-1 1
407 36 =] - 640 - 31 7 D0&2 -13,000 1,800
408 34 . <1-29000 870 20 <1-1100 - 120

RE:5 Y - 2B o wl-T6, o 79 12 il - <l1? <11
414 B~ - €123 -0 - B4 3 <3 - 740 230
426 0 : - ' - 0 - -
427 a- - - o - -
439 1 - 09 .09 ¥ - -

- B30 1 <1 ] g - -
431 . 1 25 © 25 0 - -
4357 1 sl <1 1 1,300 1,300

-.434 - - 8 oel-g T 24 1 <] -

Railroad :

gystem 0 - - o - -

- *All measurerents have been rounded to two significant figures. A hyphen means that no
data are available. ' .

-*For. purpases of calealating everagesoncentrations, the-detection limits were treated as.actual . .. .
PCB concenirations for those samples reporéed to be below detectable quantities.

“Both-measurements were reported a3 <1 ppm.
“Both measurements wete reported as <11.3 ppm.

Sources: MK-Ferguson Company and Jacobs Engineering Group {1588, 1950%3; Sundram (1951).



2

‘TABLE é Estimated Volume of Asbestos-
... Confaining Material in the 30 Structures

Estimated Volume of

Asbestos Contamination® (%)
Pipe . Equipment

Structure  Insulation  Structural® Wrapping
o1 20 5,400 -
102A,B - - -
103 €7 29 -

. 105 170 - -
‘106 2 _ - .-
108 2,700 800 . -
109,110 - - -
20 - 3700 13,000 12,000

L2020 130 - 1,300 SR
301 1,700 23,000 . 13,000
403 §10 6,100 -
404 610 43007 - 4100

405A,B 2000 . 1800 1,800
406 - 400 . 5300 o

407 0 Lounlpbe o 17008 0 T B30

4! C3m 25,00 - 6,700
410 620 12,000 2,000
414 130 1,700 -
426 - - -
42? . . - -
429 33 - -

- 430 - - -

© 431 -2 - -
432 2 - -
434 - - -

Railroad

~-*All measurements have been rounded to two
- significant figares.. A hyphen means that oo data
are-available. Factors used to convert from English
to metric units are provided in Appendix C.

*Structural estimate includes asbestos from ceiling,
floor tile, siding, and roofing,

. Semrces: MK-Ferguson Company and Jacobs
Engineering Group (1983, 19%0b); Sundram (1991). -
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«  vessels; these structures are being. characterized as part of en ongoing response action, ie., the
Lrionsoldationsand containerization of process chemicals. Contaminated liquid and sludge in
process vessels and pipes will be removed as'a part of tl-us Program.

Additional chemical characterization of the structures is currently being performed and
includes consideration of historical records for the various structures. This characterization effort
focuses on identifying potentially hazardous material that must be properly managed to protect
the safety of workers and the environment. Many of the buildings contain equipment, tanks,.
and piping used to process uranium and thorium materials, and remnants of the chemicals vsed

+ in these processing operations probably remain in some of the faciliies. For example, the -
activities conducted in Buildings 201, 202, and 301 used various ‘chemicals-such as andydrous -
ammonia, hydrofiuoric acid, potassium, hydroxide, and magnesium fluoride. Additional -
examples of potentially contaminated -buildings include Building 407, which may contain
- perchlorates in hoods (an explosive hazard), azides in lead pipes, and some mercury
contamination on floors and in drains and pipes. Also, Building 403 may have been previously
used as a chemical laboratory, which suggests that a variety of chemical contaminanis may be
. present...The current characterization program will provide the data needed to adequately
protect workers: during m;alementahm« of- the: preferred alternative (see Chapter5 for a

. description of this alternative).

‘2.3 SITE CONDITIONS THAT JUSTIFY A REMOVAL ACTION

_ . - Sihce closure of the chemical plant more. than 20, years.ago; the various structares haw:.
L detenorabed considerablys Many of ﬂm«mndmare brokenysome walls Havéiseparated from
the floors, floors have begun to break apart, and roofs have deteriorated to theiextent thet they -
leak badly during rainstorms.- The: PCB contamination of floors:and the radioactive -
tontamination of various surfaces {e.g.. associated with inferior- dust, -equipment,- building
pirfaces;~and. coofing  raterial)«curreritly . represent. potential ‘exposure-hazards .to on-site,
- personnel, As building deterioration.cantinues, this contamination could-threaten the: general .
. public:and the environment off-site, ¢.g.; via tracking, surface water runoff, or wind dispersal.
+: Inadditibn, the.panels,itiles, and. protective. coverings: of asbestos-confaining material in the
. buildings could continue to deteriorate, thereby increasing the potential for asbesms releaseand
exposure.

oAt
TEORED e

RRRTv

" The poterttial for health. and safety threats on-site and for contaminant zeleases off-site

- will increase over fime if these strucfures continue o deteriorate. Expedited dismanflement of

. these structures, i.e., prior to completion of the RI/FS-EI5, would reduce assocated occupational

.. ~hazards on-site as well as potential threatsto human health and the environment from:off-site.

. releases - of ‘chemical  and Tadivactive  contaminants. -“The -proposed ‘action isconsistent with

current’ plans for site remediation and would facilitate: the :cleanup. process- by ailcswmg for
additional characterization activities to be performed in a timely manner. -




o d 20k s anthérity for DOE sites.-Under GERCLA Sections 104b); DOE is-authorized to undertake such
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. 3 REMOVAL ACTION OBJECTIVES

The general objectives of the proposed removal action are fo {1) eliminate, reduce, or
- otherwise mitigate the potential for release of radioactive and chemical contaminants from the
chemical plant structures; {2) minimize potential threats to human health and the environment
tesulting from exposure to these confaminants; (3} reduce or eliminate the safety hazards
associated with the deteriorating structures; and {4} support comprehensive sife remediation,
The specific objectives are addressed in Séctions 3.1 through 3.4 in ferms of statutory limits,
scope and purpose of the proposed .action, schedule,. and compliance with regulatory
Tequirements. :

31 STATUTORY LIMITS

Authority for responding to releases or fhreats of releases from a contaminated site is
- ..+ -addressed in Section 104 of CERCLA. . Executive Order 12580 delegates to DOE the response

investigations, susveys, festing, or.other data gatheririg deemed necessary fo identify the
existence, extent;and nature of the contaminants present at the-Weldon Spring site, including s
o -ihe extent ofithreats: 1o human-healfhand the environment. - In-addition, DOE is authorized t¢. ' <
uhdertake planning, engineering;and other-studies or investigations appropriate for-divectig =~ -
response actions. {o preverd, limif, or mitigate potential xisks associated. with the site. The - .. -
rowr o prattoryslimits-of Superfund-financed removal-actignstare - year and:$2. millfon, as specifiedin. & . . . o
e Y GepHAr 104001y of ‘the Supérfutid Amendrrents' anid Reayithorization Act. "Fhiese limits do not @
. specifically apply to-removal actions authorized under CERCLA Section ¥0d(b) that are not : -
financed by Superfund monies, such as the proposed action. ‘However, they are considered as '
-, guidelines -for such actions,” These-limits may.be waived for -actions for which a continued
' ‘eifher reqitired.fo.mitigate:an immediate risk; e.g,, for.an.emergency situation,.oris
. otherwise appropriate and consistent with site remediation. The proposed resnoval action
" iy -gatisfies the secondwaiver. condition: because the: current strategy- for site remediation, as
i» L ipresented-in - theproject work plan, includes. management of these confaminated structures
{Peterson et al. 1988;.

' 32 SCOPE AND PURPOSE

. -Thescope of the proposed removal action can be broadly defined as management of the
© . contaminated structures-at the'Weldon Spring site. . The primary purpose of the action.is o Tmis
+ - he-potenitial for contaminant releases intosthe-environment from. the-chemical plant structures.

The specific objectives of this action are listed as foliows. S :

» Reduce the putenﬁal health and environmental hazards of radiation
exposure associated with radioactively contominated dust, equipment,
- building surfaces, and roofing material;

.20 Rediice the potertial health and environmental hazards of chemical exposure
++ - assogiated. with PCB:contathinated floors “and asbestos-containing siding,
- + ceiling, roofing, floor tile, pipe insulation, and equipment wrapping;




. -rspeciicARARsare based-on‘the-specific setting and nature of a site, e.g., locationina floodplain

23

© U s Minimize the potential health and safety hazards to-ornesite persornel from
-« -deterioration of the.contaminated structzres; -

» Minimize potential health’ and -environmental hazards associated with -
releases from related subsurface structures (such as tanks and sewer lines);
and

« Facilitate subsequent response activities at the Weldon Spring site by
allowing for additional characterization of the waste associated with these
structures and removing a physical impediment to.comprehensive site
cleanup. :

3.3 SCHEDULE

The proposed action is scheduled to begin in October 1991 and to be completed within
© % “".several years, pending approval of the activity.sequencing and the availability of funds. The
3¢ 0 pritnary scheduling objectives are 1o complete £he action as expéditiously as possible in order

' . tosupport the project’s overall decision-making process and to collect the additional data heeded
© .t support the timely implementation -of subsequent response actions. ‘The schedule for the
- . proposed actioniis discussed further in Section 5.6. : : _ :

3.4 COMPLIANCE WITH:REGULATORY'REQUIREMENTS . %

. .;f-.‘_&ﬁ

The proposed action would be conducted in accordance with applicablewor relevantand
. appropriate réquirements (ARARs). As described in EPA'guidance, ARARs can be divided into
o threecategories: (1) location-specific, {Z}-s:ﬂrrtaminam-speciﬁc,-and {(3) action-specific. .Location-.

~ and proximity 6 -wetlands or the presénce-of archeological resources and historic properties. -
-+, Contamirunt-specific: ARARs: address. certain chemical species or a:class of confaminants (e.g:,
o uranium’or-PEBs; respectively)-and relate to the level of contamination allowed for a specific
- pollutant in a specific medium {e.g., soil, water, or air). Action-specific ARARs relate to specific
response.actions (removal or remedial actions} that are proposed for implementation at a site,
. eg. incineration siandards for organically confaminated scil. Thus, potential ARARs for
" action(s)} proposed at a site are determined on the basis of factors specific to that site and the

individual action(s). _

. " . The preliminary identification of potential ARARs. for the-proposed removai action.is

+ - ipased on the nature of theconfamination (radioaciively and-chemically-contaminated structures

and equipmend); :the location of the structures {in:a previcusly disturbed area -not. within-a
floedplain); and-the specific scope of the preferred alternative (see. Chapter 5). In additionto -
ARARs, ofher requizements that may play a role.in the selection and: implementation of a

preferred alternative are "to-be-considered” {TBC) requirements. These TBC requirements, €.g.,

. individual agency or departmental standards {such as DOE Orders), are.not promulgated by law
.~ but may have direct bearing on the proposed action. -Potential requirements for the removal
Lo e achonproposed-in'this BE ACA  are identified in Appendix B. An overview of the major ARARs

: .+ as they apply. to this.action is presented in Section 5.5.
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"4 'REMOVAL ACTION ALTERNATIVES:

Alternatives for the proposed action were developed in accordance with the National
Oil and Hazardous Substarwes Pollution Contingency Plan (NCP) (EPA 1990b) and EPA’s
guidance on removal actions. In addition, alternatives for interim actions must remain within
the constrainis of the Council on Environmental Quality's regulations for NEFA compliance for

interim actions while an EIS is in progress. The two requirements that must be satisfied, as.

. given in Section 1506.1 of Title 40 of the Code of Federal Regulations (CFR), are (1) that the action
be justified independently of the EIS and (2) that the action not prejudice.the ultimate decision
to be made in the EIS. ' ' : .

41" IDENTIFICATION OF ALTERNATIVES

‘Because of the limited scope of this proposed action (i.e., management of contaminated
- .structures at the Weldon Spring site), .only three alternatives are considered appropriate:

« Alternative 11 Expedited dismantlement of the structures. This alternative
would involve (1) removal of Joose radicactively and: chemically contami-
- .pated mmaterial from the structures. fo the extent.feasible, (2) removal of

equipment wnd ‘other. material_cuently ‘present in fhe structures, ...

(3) dismantlement’ of the stroctures by -means of conventional techniques, . - -

. - fand (4) placement of resuitant material into femporary storage on-site. Most .- ..
L e of this materiakwould Be ktored at thet MSAvvhere dtwould besorediand ...
. ° characterized; other on-site”temporary storage areas- would be wsed in .
accordance with the site’s waste managemeré plan.- Material that meets the . .

. criferia for release without radiojogical restrictions and that has-a resource - L

e e srecoveryvalue scould ‘betreleased for off-gite -salvage. A decision.on the ...
-+ ultimate disposition of the stored material would be included in the record - . .
- ‘of decision for.comprehensive site dearup; this decision wouwld be based on- - -
. Jsnalysesiprovided insthe R1/FS-EIS currently being prepared. .

« . Alternative 2: Delayed action until the record of decision for the RI/FS-EIS
is issued. '
+ Alternative 3: No action.
By - Other alternatives could be considered for managing these structures, i.e., the strucfuzes

“gould be -decontaminated but-not dismantled;or the struciures. could-be dismantied: .w.iﬂm.it_
" ‘being decontaminated. These alternatives. were-not considered: reascnable-becanse. the. safety.

hazards posed by. these structures can be ‘eliminated .only. if the structures are removed and -

because dismantlement without decontamination could result in the release of excessive amounts
of radioactive and chemical contaminants to the atmosphere during dismantlement. Hence,
* . neither of these two alternatives was considered further in'this evahzation o

fh AR L
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42 EVALUATION OF ALTERNATIVES -

In accordance with EPA guidance ‘arid the NCF, rémoval action alternatives are.
evaluated with respect to three broad criterla: : :

» Effectiveness, in terms of protecting human health and the envirorment in
both the short term and the long term. '

« Implementability, in terms of
- Time required for implementatiory;

- Technical “feasibility, considering technology-specific and site-specific
' factors and applicability to project goals; and

- Responsiveness to instiftional considerations such as EPA, state, and
1. community acceptance and consistency with specific project requirements
R {eig budgety schediste, andrefficient performance of fiw overall remedial

2 action plarmed for the sife). '

.+ ‘Cost; in terms of ‘capital costs.and operation and: maintenance costs.

: N action {Alternative 3) was eliminated from further consideration because the risks " -
- o posed by these structures would Temain unmitigatec under-this.alternative. - The existing threat
) >“'.bf‘ emri-'. . i;al- ] E'.E w-- 1] -3 Y E- : E‘:,"-'IBS" - Iﬂ .;'._ﬂ:lél..ga- EEtjrhE H!!ds __F(E‘ed mm .'._EI .
T personnel. Similar impacts are associated with Alternative 2- during' the -delay period. In
- addition, the no-action alternative is inwonsistent-with - currert~plans .for .comprehensive
-remediation-of the Weldon Spring site. : :

Tiraing is fhe only difference between Alternatives 1 and 2. Relative to activities that

-+ 2wiould be conducted; these alternatives.are essentially thie same; that is, the structures woild be
+ decontamindted and dismantled-under both of the action alternatives. Hence, the evaluation of

these two alternatives focuses on their ability to facilitate completion of site cleanup activities,
i.e., emphasizing the implementability criterion.

. Alterrative 1 would: réduce current safety hazards and the threat of environmental

teleases ‘associated with ‘site $tructures and would: support future cleanup actions.. - The

- contaminated - material would be placed in controlled storage, thus greatly reducing - the.

- Tikelihood of future releases. to ‘the -enviroremeit. - - In. addifion, the -contaminated - material

. iasspciateit with these sfructures coutd: be more-easily characterized while‘in temporary. storage,
" and these data could be used to support future- waste ‘managenient .decisions. Burther,
subsurface areas at the site could be more easily characterized if: the structures were removed. .

In cohtrast, Alternative 2 would not facilitate site cleanup because actions needed to address
these structures and support future waste management decisions would be delayed. Potential
health'and-ervironmental impacts associated with the activities of expedited action and delayed
action are discussed in Chapter 6. - : '

. >l
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43" IDENTIFICATION OF THE PREFERRED ALTERNATIVE

" From “the corsiderations presenied:-in Section 42, . Alternative 1 — expedited
dismantlement of site structures: - has been identified as the preferred alternative for the
proposed removal action. Alernative 1 would reduce potential adverse impacts to worker safety - -
and would minimize potential risks fo human health and the environment associated with -
contaminant releases from these structures. This alternative can be implemented by means of
standard engineering practices and equipment, and it is cost-effective. Inaddition, Alternative 1
is consistent with and would contribute to efficiert performance of the overall remedial action
being planned for the Weldon Spring site. Under this -ajternative, contaminafed material
associated with these structures would be placed in temporary storage on-site (e.g., the MSA and -
Building 434), which is consistent with the site’s waste managerrent plan. Additional.

. " characterization of this material could be effidently performed, as needed, to support future

waste management decisions. - Alternative 1 also satisfies the two criteria for interim actions
while an FIS is in progress because the structures currently present safety hazards to on-site
- personnel and represent potential exposure hazards to both cx-site and off site individuals (ie,,

..~ the action.is justified). “Also, this alfernative does .not prejudice future decisions or limit the
- “choice~of 'yeasonable.-alternatives: because " management of material associated with these

structures is deferred fo the record of decision for comprehensive site cleanwp (for which an EIS
is being prepared). . : : :




..+ endin Tesponse to-changing .conditions as:the.work proceeded. This approach would allow for
i waste segregation as the structures were being dismantled and for interactive use of engineering
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5 DESCRIPTION OF THE FROFPOSED ACTION

The preferred alternative for the proposed action, Alternativel - expedited
dismantlernent of site structures - was selected on the basis of the evaluation of altermnatives
provided in Chapter 4. This alternative would involve {1) removing loose radioactively and -
chemically contaminated material from the structures to the extent feasible, (2) removing
equipment and other material from the structures, (3) dismantling the structures by means of
conventional techniques, and (4) placing the resultant material in temporary storage on-site. -
Materiai that meets the criteria for release without radiclogical restrictions and has resource -
recovery value could be released for off-site salvage. - : :

- +An'cbservational approach would be used to implement the proposed action. Under
this approach, the exact sequence of procedures used fo decontaminate and dismantle the
strictisies would be dictated by field conditions, That is, work plans would be prepared prior -
to initiating activities, and the detailed procedures identified in these plans would be adjusted

controls .to minimize airborne releases, e.g., by implementing activity-specific controls as

- “indicated by monitoring results. .Use of this approach would also reduce the likelihood. for..

.- :pecupational injuries and fatalitesbecause itwould permittesponsiveness to onigoing healthand,
safety comcerns as work progressed. o _ :

=+ i The propesed actionds sithilar fo+4wo other actions.that have alreadyzbeemconducted . 5
17 gt the sité) i.e., the deconfamination arid dismantlement of Buildings 401 and 409, Theactivities k!
- - that would be'performed to implement the proposed action are similar to those'followed dufing
the previous actions; these activities are described -in Sections 5.1 through 5.3 Because .work..
. " .- plans would be prepared:to.addressengineering specifics and an observational approach would -
.- bieused, details. of exact proceduresarenot presented in this. document and certain.actions may:. -
vary samewhat from those described herein. - S S E

51 DECONTAMINATION AND DISMANTLEMENT ACTIVITIES

: . Decontamination activities would be similar for most of the structures addressed under
- the proposed action. The first stepwould be to seal all floor openings (e.g., with grout or
mecharical plugs) to prevent material from reaching subsurface pipes such as the sanitary sewer
system.  The next activity. would be to remove loose interior. material and small equipment.
.~ These ifems would bedecontaminated-orsealed, s necessary, to'prevent the migrationvof loose. - -
.~ contamination anit would thewbe transported tothe:MSA fortemporary-storage.. Following the,
removal of these items, interior dust and locse contamination would be removed from the
structures by aggressively vacuuming and wiping horizontal surfaces such:as floors, windowsills,
and overhead beams as well as the exteriors of equipment; piping, and ether accessible arcas
~ where dust has accumulated, Vacuum equipment would exhaust through high-efficiency-
particulate-air (HEPA} filters in order to minimize the airborne release of contaminants during
;- dust-removal activities.- Contaminated material resulting from these activities would be placed
*in terhporary storage on-site {e.g., the MSA and Building 434), which is.consistent with the site’s
. . waste management plan. '
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‘ ‘After' removing loose contamination from the structures, chemically cmﬂanumted

ﬂ%miams“mxﬂd’be cleaned.. Forexample; mercury. would be removed by means of high-suction -
vacuwm equipment with a HEPA filter exhaust system, and PCBs would be removed by.means -
of a solvent wipe procedure. Thé resulting contaminated material would be containerized and -
transported to Building 434, where chemically hazardous waste is currently being stored.-
Asbestos-containing material would then be removed from the structures, containerized (e.g., in
plastic bags or boxes), and placed in temporary storage on-site. . The estimated volumes of
asbestos-containing material in the various buildings are given in Table 6. Contamination
remairdng on floors and free liquid in pipes and tanks would be removed, consolidated,
containerized, and placed in controlled storage onc-site. . The vessels would: be sealed to ensure -
that any corgamination remaining thefein would be contained.and that water would not enter
the emptied vessels while in temporary storage.

" The equipment remaining within each structure {e.g., large process vessels and hoppers)

would be surveyed for contamination, decordaminated or sealed to prevent the spread of

. removable contarnination, and moved to the MSA for temporary storage; large pieces of
" fequiprient might besemaoyed: concurrently with building dismarilement. The procedures used

i e 1 o remve fhe equipmert-would dépend upon the sizé and physical characteristics of individual

components. For example, pipes would be cut into manageable lengths to facilitate transport
.+ to the MSA, but process vessels-would likely be removed intact. The struchures would be kept, -
« - as'cleanras: possibleduring ithis  process-(ie.,-areas-that-are currently-inaccessible due to.the-
-~." . presence-of process equipment and stored material-would be decontaminated as the eqmpmenj: 5
7. and material were removed). - Local veéntlation would be used ‘as needed, and the:work-area
wet 5 wonld! be eonfinuously monitored:for aitborne: ocmtanunahm -:Engmeermg qantmhmﬂd be, f,
- increased as indicated by the mx:-mhot-mg results.. : i

. After removing equipment- from- he structures -and- decontaminating: the. yatious
- - 'surfaces, -as :approprate -(e.g., -to: rexiove loose - contamination), the” structures would -be -
¢ dismantled. "Most of the struckures-assodiated with'this action are buildings {see Table:l)... .Other.
structures include an Iinhoff fank (i:e., a septic tank) at the Building 427 location, railroad tracks
i 4" “and ballast, and a‘diesekswitching engina:ﬂ'he's&faci]iﬁes wiotld be remaved and /or dismantled
* by méans of standard -engineering procedures ‘and equipment. Management of these other
structures i3 not expected to be difficult or to present significant health or safety concemns;
consequently, they are not addressed further in this document. Prior to initiating the response
action, detailed werk plans would be developed for all of the structures associated with this
action.” The following ‘disctission focuses on procedures that would be used to dismantle ¢he
- various chemical plant buildings.

. . -Because-nany: buildings -are ‘urdique 'in -terms .of construction “type and past-use,
v dismantlement: methods would vary with-both ‘building -type-and-configuration.. -Four, main
categories of buildings have been identified at the site: .

«: Multilevel process buildings with a high bay, flat roof, and asbestos-
cement siding that contain process equipment, e.g., Buildings 201 and 301

~{Building 101 is similar except that most process equipment. has been
removed); .

s Multilevel process buildings with a gable-aluminum roof and aluminum
-+ isiding that«<o.not contain process equipment, e.g., Buildings 103 and 105
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- (Buildings 403 and 404 are similar except fhat they contain process -
© . -equipment); . ' -

» Single-level auxiliary buildings with & flat roof and masonry exterior
walls (e.g., Buildings 406, 407, 408, 410, and 430); and

+ Single-level steel-frame wtility buildings (e.g., Buildings 108, 109, 110,
4054, 414, 429, and 432).

These four categories are corsidered representative of the various buildings that exist at the site,.
although some variability exists. For example, several of the buildings (e.g., Buildings 431 and
432) also have belowground structures.

. The dismantlementof multilevel, flat-roofed process buildings would begin by removing
yard structures and various exterior equipment and machinery that could restrict equipment
mobility and wall-removal operations. Fellowing equipment removal and decontamination

¢ activities (discussed previously), the roof and walls would be removed to expose the building’s .

= strucifiral:stect framewntk': :Once this-activity was completed, interior partitiors would be -

" demolished and reduced to rubble, after which miscellaneous steel used for catwalks, stairs, and

- grating would be-cut-away and removed. In-conjunction with or-following removal of the

i gtructural framework; any. remaining large pieces of equipmhent would be removed. Firally; after
- yemoving debris and rubble from the building, exposed-flooropenings. te.g., those leading fo

buried utility lines) would be sealed. .

S E L Mhis activity-sequence miy Tieed to.be -repeated.'sevéi‘a] titries 'fcr'-la:gg._bu.u‘gdirggs' ‘with
low bays arid attachments flanking the high bays. By first temoving the lower structures, it

would be possible to bring equipment.in dose to-work on the high-bay structures.. .. .. .

s e divajor equipment thatwould beused fordismantlement activities includes the following; -

= Crawler crane - for lifing supplies and lowering materials to the ground;
» Hydraulic crane — for lighter lifting and basket operations;
» Skid-steer loader — for a variety of loading and moving tasks;
« . Tracked loader -- for pu]]i:ng,. lifting, and loading cperations;

« . Hydrautic excavator.equippédwiﬂl-a cating shear — for cutting structusal - ..
steel; : .

-« Hydraulic concrete breaker — for breaking concrete walls and floors;

« Flat-bed tractor trailer — for transporting equipment and other material to
. on-site storage facilities (e.g., the MSA and Building 434); -

© e Dump truck - £orf travsporting building rubble to the MSA; and

» - Water truck — for providing water for dust control.

#
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.+ Also;at least one piece ‘'of equipment witha grappl'e:' attachment would be used to facllitate .

T ifting and moving operations:: Small dismiantlement - tools would include cutting torches, jack

. hammers and pavement breakers, abrasive saws, portable generators, compressors and air {pols,

"~ and hand tools.

The procedures used to dismantle multilevel, gable-roofed process buildings would be

similar to those used for the muldlevel, flat-roofed process buildings discussed above. ‘The
dismantlement sequence would be fo first remove siding, then roofing, then miscellaneous
interior metal. The next step would be o demolish interior partitions.  Finally, the structural-
steel framework would be toppled, beginning with the low bays and working inward to the hig

. bays. Hydraulic shears would be used extersively to remove the structural steel.

. The dismantlement sequence for. single-level, flat-roofed awdliary buildings would -

consist of removing yard structurés and roof-mounted equipment, removing exterior masonry

walls, toppling and' cutting up structural framework, and removing construction debris and

rubble. A demolition grapple mounted on a large hydraulic excavator would be capable of

:e 0o sdemotishing most, i notall, of the single-level awdliary buildings.associated with the proposed

vy e Ve actions T this-bechinique were used, siringenit dust-control measures would be implemented to
. ensure worker protection : :

Cees et oe iSingledevetsteel-frame buildings: could be disa::‘taﬁtledfbycselecﬁve. cutting to weaken
.- ‘the structural supports, followed by pulling or pushing the building down and additional cutting,

(with a hydraulic shear mounted .on an excavator) to facilitate transport..and storage. -
% 7. Alternatively, thesstructure coudd be dismantled by, removing siding and rogfing and toppling: -

T i hiesstructuré by section; thety'cutting: fhe' inateriat intosgansportable pieces. ¥

© .« . - Ingeneral, foundation }:emw.aiis.mt part of the proposed action but will be.addressed
- . inthe RI/FS-EIS. Floor slabs remaining after building dismantiement would be decontaminated

, S = = ftrremove Joose surficial contandination; this:operation would be accomplished-with equipment. .
2 " . havinga self-contained vacoun: and filtration unit to minirjze potential airborne releases. For -
k-5 ce . oscgértain buildings, belowground structures would be removed either in sections or intact. Work .

i e eplans WOk he’ developed during the"detailed -engineering phase -of this action to address
~ specific conditions of each structure. .

. Some areas of sail adjacent to cerfain buildings are radicactively contaminated as a. |

- “resilt of prior plant activities. These aréas could be excavated concurrently with building

© dismantlement if it were determined that tracking or other dispersal of soil contaminants.could

© . be caused by the dismantlement-activities. In.accordance with the plan for such material at the

" . “Weldon Springsite; the excavated: soil - would -be -controlled. and stored.on-site. pending the
- .comprehensive disposal decision for the project. E S e

Good engineering practices and mitigative measures would beimplemented to mirimize

erosion and transport of soil from exposed work areas. These include limiting the size of the

- -work area and using silt fences, straw bales, and sediment traps. Surface runon and runoff

" controls would be implemented to control and .direct the amount of surface water entering the

- _ -work-area, thereby minimizing the amount of water that could contact contaminated material.
ST AT = WWater. collected-as part-of this-action would be:managed in accordance with the site’s National
. .. Pollutant Discharge Elimination System (NFDES) permit-established with the state of Missouri.
S Water meeting the discharge requirements of the permit would be released off-site through a
oo b - permitted outfall Water tiof meeting permit reqiirement would betreated as appropriate, 6.8,
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o in the site water treatment plant, prior to release off-site. If the on-site waler treatment plant
S s e esa ot et operationdl when siructure- dismantlement activities began, condaminated swater
. resulting from this action would be impounded on-site untl the plant:became operational.

82 MATERIAL STAGING AREA~

Material resulting from the proposed action would be-temporarily stored oa-site,

pending the upcoming disposal decision for all. materidl resulting from sitewide cleanmup

© activities; analyses to support-this decision are. presented 'in the RL/FS-ELS that is currently in

_ preparation. Most of the material generated by decontaminating and dismantling site structures

1, ..would be stored.in the MSA, which is currently being constructed in the northern portion of the

" site as part of an earlier response action for the project (Figure 4). The aciive life of the M5SA is
prcjected to be about 10 years, . ' .

o e T iThe MSA consists of:-two sections, one for material known to be confaminated above
S ST priteria "ﬁjr";eléase'-m't}mﬁi_?mdibk)'gi'r:a_l‘resn'icﬁom-'and the oflter for material that mmst be
) .- analyzed further to determine whether it can potentially be released for use without radiological
. restricHons. - Material o be stored .in the MSA includes structural metal; equipment, concrete
"~ riibble, and decontamination debris. “As corrently. plannetl, the MSA would be constrcted-in

- thiree phases; the first phase-has already-been initiated ‘(o support a-previous action),-andithe
 second and third phases of the MSA would be constructed 'to - provide additional storage
" o-CRpacity, as needed; - Implementation. of; the proposed- action. would: necessitate. these :fwo.
© v Addigionat 31)::1135 ; of fle NISAL The design i:a'l::adt}'-ﬂfmaﬂue&phased-MEA-i%aMt.ﬁ,Qm-mS
(95,000 yd}. ' :

: The MSA has been designed: to ensure ‘that contaminated ‘material resultingfrom.
Lo feiregponse gCtions 2t the site {suchias it currently jproposed) can be safely stored:-on-gite uniil
' . thefinal: disposal dedision is made, For example; the facility foundation has been designed to
Lty énsvre structuizatstability and to support the- waste material, the cover, and any equipment used
-7 oy the-ares. The MSA is Tocated above the seasonal high water table and is being underlain by

recorpacted, fine-grained soil; it will- be covered as appropriate to mirimize infiltration and -

potential contaminant migration into the nearby environment during the active life of the facility.
“To minimize potential contaminant migration o the subsurface, soil will also be recompacted

" in adjacent areas' (MK-Ferguson-Compary and Jacobs Engineering Group 1990c.) '

‘The MSA design also minimizes surface water runoff-and runon. An internal runoff and

.. Jeachate collection. system, consisting: of ‘perforated -pipes-and:gravel-filled-drainage ditches, .

" - would -remove. precipitation:that falls. on the-MSA as. well -as- any-leachate that might be -
generated. "Collected water would be contained in‘an adjacent siltation pond and managed in
accordance-with the site’s NPDES permit: ‘A dike is being constructed around the active portion
of the MSA to serve as both a surface water runon/runoff control system and a retaining wall. -
The dike.is designed to prevent surface water flow onto the active portion of the M54 that could

© result from a 25-year, 24-hour storm (ie, 14 em [5.7 in.] -of Tain-over a 24-hour period).
T Contaminated material subject 1o wind dispersal would be covered while in storage at the M3A.
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5.3 MITIGATIVE MEASURES

« The proposed action incorporates specific planning and -implementation measures
designed to reduce potential adverse effects on human health and the environment. The ma;or
mitigative measures associated with this action are smarmed in Table 7.

‘54 MONITORING AND CONTINGENCY PLANS

Air would be monitored in the general work area and.in the worker’s breathing zone..
to ensure the safety of personnel implementing this action and to evaluate the effectiveness of . -
éngineering controls. Parameters monitored under this program would include radon gas and

decay products, airborne radicactive particulates, asbestos, volatile organic compotunds, PCBs,
" dust, and welding fumes (i.e., airborie metals such as silver, cadminm, chromium, copper, iren,
nickel, manganese, and zinc), Engineering conirols and respiratory protective equipment would -
be used to ensure that workers were not exposed to excessive levels of aitborne contaminants.

-+ Air at the site:perimeter and at-fiearby receptor locations-is currently being monitored

as part of the routine environmental monitoring program for the Weldon Spring site -(see
MK-Ferguson 'Company- and - Jacobs . Engineering Group’ [1991] for ‘monitoring locations).

-Airborne eorntaminants are not expected to-increase above turrent levels at the site perimeter as.,

" - .a result of implementing tHe proposed action.- If elevated- levels: were ‘detected at the site.

¢ . perimeter-during: the decontamination and dismantlement-activities,. more stringent engineering
" conttols would be implernented.to ensure- the pr@fecumfrhuman health. an@ﬂ'te Bnvironment.

' ‘off-site during the action: pefiod.

- The proposed action would be cc}miucted in accordance with health and safety. plans
' that have: been developed-to ensure worker: protection for.the project.: Additional.plans that .

'."'*-r‘-ﬁddrﬂss ~components specfic to thisactionswould-be :developed; as -appreprate, during.the., |

detailed engineering phase. These plans would-include requirements for expected: conditions. - .'
+ - ag ‘well-as-for-anticipatedresponses fo.abnormal: situations- (e.g., meased levels of a_u‘b-::-me :
* emissions) or emergency situations (eg., accidents). ' '

. 5.5 COMPLIANCE WITH REGULATORY REQUIREMEHTS

The major concerns asscdated. with the proposed action are those related to pm’cectmg
- workers arid minimizing airborne emissions to control off-site releases. All ectiviies would be

- conducted in-accordance with pertinent- werker-proteetion-Tequirements -of the Occupational..
- - Safety-and Health-Administration Standards for. Hazardous Waste Operations and Emergency

Response (29 CFR Part 1910). These requirements are.not-considered in-the format ARAR
evaluation process because they are part of an employee-protection law with which CERCLA
response actions must comply, as specified in the NCP. Worker exposure to zirborne asbestos
fibers would -also be maintained within the permissible limits promuigated under the Toxic . .
Substances Control Act.

bl I Thetproposed action would be conducted in accordance with DOE Orders and al]
Do pertment ARARs-for. protecting Inonan health and the environment: The DOE Orders most
. significant to the proposed action are listed in Table 8. Specific requirements of certain of these
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TABLE 7 Major Mitigative Measures for thé Praposed Action

Factor

. Features

-Duagt control

. Decontamination

COpenings In floors, walls, ceilings, and roofs would be sealed to the
extent feaxible to prevent aitborne eleases outside of simctures
during decontamination activities. -Localized ventilation would be
uged in heavily contaminated buildings, as needed, to minimize
conftaminart releases to the environment. . Contaminated equipment . -
and vessels would be sealed prior {0 removal and ransport to the-

MSA to eliminate airborne releases from any residual contamination. . -

Dust would be controlled primarily with wet methods {e.g., water

. sprays) during dismantiement activities. Material that is subject to

airborne emissions, such as frizble asbestos-containing materiat,
would be packaged prior to placement in femporary storage.
Material that is subject to wind erosion would be containerized
and/or covered in the MSA or stored within an existing building, in .

.-accordanice with the site’s waste management plan.

Activities would be sequenced {o minimize worker exposure am:l

- .potential environmental releases.. Induskry-proven technigues would o

N = be-used to-ensure efficient utilization of dme and resources. These .

Digmanflement

" techniques include vavuuming and-wet wiping of acceséible surfaces. . ;' .

containing dust-and loose contamination. Vacunm exhatst would.

- be discharged through a'HEPA filter to-minimize aifpome -
"+ emissions.

e ﬁctiviiies would be sequenced ard an:uhserﬁaﬁnnabrapprme_h;wqu_id_ .
- - ‘be followed to minimize e physical hazards associated: with

+ -wdismantiement activities: . Heavy equipment would be vsed 4o the .- _
- - maximum :extent. possible-to reduce the likelihood of accidents that™ -

) Tempbrar}r storage
- Equipment mspection

Noize control

Surface water management

. could result in personal injury.

Waste resulting from implementation of the propesed action would
be stored on-site. The MBSA has been designed and would be
operated to minimize the likelihood of environmental releases. (3ee
alzo the discussion for dust contol and erosion control in this kble.)

Equipment would be routinely. inspected during operations. Equip- -
ment. would not.be allowed to leave the controlled arvea without

- peing' checked. for contamtination-and- would be decontarmninated if
" necesgary. '

.. ¥ehicle muiflers and other equipment would be checked
" . periodically and maintained in good condition.

Surface water would be managed to minimize contaminant releases

o neatby areas. Runon and runoff centrol systems would be

consiructed to minimize water contact with contaminated material.
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Factor

Features

Ercsion control

Envirommental moniforing |

-Protection: of workers -

‘Good management practices and engineering controls - such as silt

fences, straw bales, and sediment traps — would be used to
minimize erosion, eg. during scil excavation activities.

Air wonld be monitored for particulates in the work area, as -
appropriate; radionuclides in the work area and-at the site perimeter. -

during the entire-action period; asbestos in the work area and site . -
perimeter during asbestos removal activities; and other contaminants

. {e.g., volatile organic compounds, PCBs, and welding fumes) in the

work ares, asrequived. Appropriate responses, such as increasing
engineering controls, would be implemented as indicated by
monitoring results. In addition, collected surface water would be
monttored f0 ensure compliance with the NPDES permit for the site.

. Appropiiate responses, such as treating collected water in the site

water freatment plant pricr to release off-site, would be
implemented as indicated by monitoring regulis.

.~The work environment would becontinually monitored, and . ...
.- protective. equipment such zs coveralls, gloves, and respirators. '

would be used as needed. Flans for the use of pergonal profective

;. sequiptment would be detailed. fr health and safety ﬂlﬁ&wepmd

'Protectlon{)fmegeneral

- pubhc

‘specifically for-this propeset. action.

" Afr would be monitored in-the general work area-and at-thesite- . .-
... perimeter; and appropriate responses such as increasing engineering . -
v pontrelswoiddbe aken if measured contaminant levels-at the site

| .'-i'pm'lmeterm:reasedabwemmmtlewls Access to work areas

- Emergenicy preparedness ..

. would be-testricted. Ceomtarminant releases to aiy and surface water.
= off-site would be minimized by implementing appropriate

engineeting controls to minimize contaminant releases to the
envirotment.

-.An emergency preparedness. plan ig currently in place for the

preject. ‘This plan includes provisions for responding to emergency
situations such as spills, tornadoes, earthquakes, fires, explosions,
and accidents with injuries. The project maintains a frained .

-~ EMETEEnCY tesponse team hat i responsible for minimizing -

potential adverse impacts.to human health and the- environment
‘that could result from emergency situations. This-team wouldbe
-available during. the proposed action.




35

TABLE 8 Major DOE Orders Pertinent £o Implementing the Proposed Action

DQE QOrder _ Title
5400-1 General Envirorunental Protection Program
5400.3 Hazardous and Radicactive Mixed Waste Management
54004 -  Comprehensive Environmental Response, Compensation, and
Liabilliy Act Requirements
| 54005 Radiation Protection of the Public and the Environment . .
54401D  National Envitonmental Policy Act Compliance Program
1 B4B0.1B - Environment, Safety, and Health Program for Department of Energy
' Operations
54804 Enviranmental Protection, Safety, and Health Protecton Standards
/54808 . - . - Comteactor Oconpational Medical Program
5430.9 'Construction Safety and Health Program .
5480.10 . Confractor Industrial Hygiene Program.
5480.11 - ‘Radistion Protection for Occupational Workers
- 3481.1B- - Gafety Analysis Review System
¢+ 5 548218+ s sBnwironineatal Protection, Safety; aud-Health Protection: ﬁmrmsal,
: Program
54831A . Occupational Eafet_r,r.andxHealth.ngmm.for. DDE.Empln}rees at. .
Government-Cwned Contractor-Operated Facilities S
“o3, 5484+ - Erovivorenenstal Brotection, Safety, and Health Protection Information - ..
- Reporiing Requirements.
50003 - Unusual-Occurrence Reporting System.- -+
55002 Emergency Planning, Preparedness, and Response for Operations
S820.24 Radioactive Waste Management

Orders are presented in Appendix B. The only material that may be transported ﬂff—ﬂtae as a
- part of this action is that which meets criteria-for release without radiological restrictions.and

.+ ~has-& resource: recovery. value.-The criteria :provided -in DOE Order 5400.5 and US: Nudiear

. “iRegulatory Commission guidelines would beuised to determine which matérials are potentially
. releasable for reuse without radiclogical restrictions (see Table B3 of Appendix B). These criteria
: have been accepted by EPA Region VII and-the state of Misscuri-as:-being-appropriate for.use .
-at the Weldon Spring site. Because this action would be conducted entirely orvsite, if is
considered an onvsite action within the meaning of CERCLA and the NCP (see the introduction
o Appendix B).

- * The major ARARs associated with the proposed action are highlighted in the following
" - discussion. Consistent with EPA guidance, these ARARs are grouped on the basis of location-
- specific; contaminant-spedific, and action-specific requiraments. «Additional discussion of these
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" and other regulatory requirements with which the projmsed actions would comply is provided

5.5.1 Location-Specific I{équire_ments

No location-spedific requirements are expected to be pertinent to the propesed action
because this action is not expecied to impact floodplains, wetlands, critical habitats, or cultural
resonrces (gee Table B.1 in Appendix 8).. - : . :
5.5.2 Contaminant-Specific Requirements

" - Potential contaminant-specific requirements considered for the proposed action include

.those promulgated under the Clean Air Act, such as the National Emission Standards for

Hazardous Air Pollutants (NESHAPs) and the National Ambient Air Quality Standards ~

- (NAAQSY. The NESHAPs requirements are codified in 40 CFR Part 61, and the NAAQS

wos ivdditefnents are-codified: in 40 CFR:Part.50: The NESHAPs requirements for radionuclides
(given in 40 CFR Part 61, Subparts. H and () 'and those for asbestos (given in Subpart M) are

considered ARARs for this acticmn. _ p

" The:NAAQS are not considered ARARs because they.do not apply directly to-source- -

.-specific emissions; rather they- are national limitations on.ambient air comgentrations: {see . '
. Tahle B2 of Appendix B); However, the implementation plan prepared by the:state of Missouri

ito adlidress-air qumlity des provideé-ceriain souree-sperific emission-imitationsgignge;some state
requirements are considered pertinent to ‘the proposed. action, - -Spediic - requirernents

- promulgated under Missonri air polhation controbregulations nclude those-in-Sextion:10-5.100 .

.. of Title:10, Code of State Regulations (CSR), which pertain to the control of airborne particulate:
-~ serrissions; and -those. in:20.CSR16:5.180; which -pertain to- the control of particulate emissions.
" frominternial combustion engines.: These requirements are considered ARARs for fe-proposed. -

- .achion,

Additional contaminant-specific tequirements considered for the proposed action include
those for radon-222, as promulgated under the Uranium Mill Tailings Radiation Cantrol Act
(UMTRCA). In accordance with these requirements, radium-contaminated material that would

- result from implemeniting this action wouid be stored in a manner such that radon-222 releases

would not (1) exceed an avérage release rate of 20 pli/m®s or (2) increase the aruwal average

. concentration: of radon-222 in air. at .or above any-location outside the site perimeter by more -

.. +than 0.5 pGi/L. Compliance with these requirements would.not be difficult because Vﬂf}? Htt_lﬁ
. radinm-contaminated material would result from-the proposed:action. - o

553 Action-Specific Requirements

The major action-specific requirements considered for the proposed action address

‘interim’ management of radicactively and chemically -comtaminated -material. Radioactive
e miterial ©ivoukd <be smanaged - invaccordance with the requirements. identified in DOE

- Oxder 5820.24 and UMTRCA. The management of chemically hazardous material is addressed
+ . under the Solid Waste Disposal:Act, as amended by the Resource Conservation and Recovery
- ACt{RCRA) {sew THRE B3 ‘0f Appendix-B).  The application: 6fspecific RCRA requirements to
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this action canriot be determined unt] che:rusal characterization a-::hmﬂes currently under way

< nafecempleted. . Each structure would be reviewed: for compaonerts such as process tanks and

pipes that'could potentially contain RCRA material. ‘Chemnically contaminated material that

| .meets the RCRA definition of hazardous waste would be-stored in anronesite facility designed

to comply with the substantive storage requirements of RCRA, unless an appropriate waiver
condition applied. Mixed radicactive and chemically hazardous waste would be managed in
compliance with DOE Order 5400.3. The DOE will cuo:rdmate the application of RCRA to ﬂ'ﬂs
action with the state of Missouri.

' 56 SCHEDULE

-

. The proposed action is scheduled to be initiated in October 1991 and fo take several

. '.yeafs to complete. Most activities would be performed in 1992 and 1993. Some site structures

are currently being used to support ongoing response actions. For example, Building 434-is
being used as a storage area for RCRA hazardous waste. The schedule for dismandling this .,

.o haiiding, and any. other stfuctures that may be used to support interim response actions, is tied:
VT ke ovérall sschidule for:the project; -As. currently. plammed, all-structures addressed.in this

pmposed action would be decontaminated and dismantled by 1998.

The schedule for the proposed actionexceeds the sfatufmy limit of 1 year for Superﬁm&

. financed removal actions {Section 3.1). . However, this<limit:does- noi-apply - to the proposed;

action because response actions at.the'Weidon Spring site are not financed by Saperfund TRODICS..

- - In additdon, this action satisfies he condition identified in the NCP.for wailing the statutory
" e Toity. that is; ‘comiplétion: of thetpropdsed action’ E‘apprcpmm"and msasﬁent -with the
_.IEmEdla] action currently planned for the site. :

' 5.7 COST

“The cost.of implementing the proposed action is: estimated to be $45 million. This cost |

e ;'-greaﬂy exceeds “the : statutory - limit :of -82 million for Superfund-financed removal actions -

(Section 3.1). However, the general statutory limits for removal actions do not apply. o this
action, and the proposed action satisfies the waiver condition for such limits, as described in -~
Section 5.6.
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6 POTENTIAL IMPACTS OF MPI.EMENTEIG THE PROPOSED ACTION

. Implementing the proposed action could result in impacts o human health and the
environment. Potential health impacts to the general public and workers are evaluated in
Section 6.1, and potential environmental impacts are evaluated. in Section 6.2. Potential -
. cumulative impacts associated with conducting this action in combination with ofher actions

. currently planned for the site.are addressed in Section 6.3 to ensure that the sum of the impacts -
associated with individual actions would not result in an unacceptable .overall threat to human-
health and the environment. . .

. 61-POTENTIAL HEALTH IMPACTS

611 General Public

7t Thesatrpathway-is the principal means by which members of the general public could
be exposed to radioactive and chemical contaminants as a result of implementing the proposed

- action. To conirol:this. potential exposure, the -site structures -would e decontaminated. and.
: dismantled in-a.-marmer -that would: minimize the - bikeliwod- of -airborne releases. Loose .
. ‘fadicactive contamination, asbestos<containing materialPCB-contamination; and material and

- equipment y located within the structures woidd be removed prior tepdismantlement:in
-~ order: to minimize - aitborne releases -of .contaminated: matetial. - Waste Hesulting from ‘the

¢ % o decortaimitaion and disiantierent-activities would be-cortiinerized, asapropriate, prior to

. travsport to an engineered storage facility orisite. Stringent engineering gontrols would be
- implemented during each of these activities such that-no increase.in airbome .contaminant.
.. concenirations would be expected at-the site perimeter. . . : :

* ’-Radon gas; radicactive particulates;-and external gamma-exposure rates are measured .
. iat tha site perimeter: as.part of.the project’s ongoing environmental monitoring program.: The.

o meastired values:are curtently. indistinguishable fromy those. at nearby background: locations. I

- levels of radicactive or chemical contaminants inczeased above current levels at the site perimeter
during implementation of the proposed action, more stringent engineering measures would be
implemented so that off-site releases would be effectively controlled. Hence, no-member of the

- .- general public is expected to:receive an incremental radiation dose via the air pathway as a

result of this action.

Similarly, rioexposures of the general public are expected via the surface water pathway
. because potentially contaminated surface water (e.g., wash water) would be retained orvsite arvl
. monitored fo erisure compliance with the site’'s NPDES permit.- Water: that does not meet the
- permitTequirements-would be treated as appropriate; e.g., inthe site watertreatment piant, prior
to release. All surface water released from the site would be discharged through permitted
outfalls, in compliance with the permit.

- kA2 - Workers

... [ 'Expesures.of workers conducting fhe action would.be kept as low as reasonably
-+ achievable (ALARAY by tollowing standard health physics anftiticashial hygiene practices and
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mamfauung strict compliance with wmker—pmtechnn Tequirernents,. including DOE limits. for

i voreapational exposure.. Dustontrol measures -- such as vacuuming and divecting the exhaust

* -~ through HEPA'- filters, wet wiping contaminatéd-surfaces, and using localized ventilation —
-would be employed to minimize particulate emissions during implementation of the proposed
action. Respiratory protective equipment {e.g., full-face respirators and self-contained breathing
units) -would be used if such dust-control measures did not maintain aitborne contaminant
concentrations at acceptably low levels. '

: Both the general work area and-the breathing zone would be monitored for radicactive
and chemical contaminants as part of a comprehensive contaminant: detection and mitigation -~ -

system.. Asbestos- and PCB-handling:activities- would be.conducted irv-accordance with safe -

work practices and regulatory requirements o ensure. the- prnfechnn ‘of workers onrsite and to -

,mmumze potential contaminant releases off-site.

~ Use of eng:mermg controls and safe work practices has effectively minimized worker
exposures during activities conducted fo date. Airbome gross alpha activity was measured in
.the work.area during the previous dismantlement of Buildings 401 and 409, as well as during
»removilof.overhead piping. The:measuted. gross alpha concentration was generally less than
1 x 10 nC3/ml., which is murh lower than the related derived air concentration (DAC) for -
controlling radiation exposures to workers at DOE facilities; the DAC. for uranium isotopes is
.2 % '10% Ci/inL.The contaminant levels in-these two buildings were lower than those in-most.
~of the structures-addressed in the proposed-action;; Therefore, higher. aitborne concentrations:
are likely to occur in the work area during decortamination activities performed as part of this
action: Howeverthe extremely lowsairborne concenitra tivns measured duxingghe dismanflement

g ‘s oPBuiildings 40F and 409 wete due’ ity #h ‘effectivencss:of -engineering:cordgpls and. safe work

practices. Similar engineering controls and safe work practices would be uged for ﬂﬁsaf.‘tim -

L. The level of contamination in the structures addressed by the proposed actionis h.lgl‘d_',r

«wvariable, ranging from-minimal. {if.-any) wontamination -in: auxiliary struchues. to-considerable .

+ gontamingtion in the' process: buildings : {see- Tables:2 through 6). :The potential for..worker
- exposure o radicactive and chemical contaminants would be highest while the structures were

i bang*de::@ntamnafed. “Although: respiratory protective :equipment would be used during

 decontamination activities, inhalation exposure could potentially result from an operator error
or equipment malfunction. The potential radiation dose to a worker decontaminating the site

. structures {the maximum potential exposure activity) is evaluated as follows.

It is assumed that the worker is involved in decontamination activities for 1 year {ie.,
- 2,000-work hours}; during which time the worker is exposed to an average gamona exposure rade -
of 0.1 mR/h and is inhaling uranjum-contaminated - .dust at ‘an airboree: concentration: of
. 1'% 10™ pCi/mlL.  This uranium ‘concentration is representative of measured, concentrations:in
‘the more highly contaminated buildings {see Table 3. -Although airborme dust-concentrations

. would-increase- during decontamination activities, specific.procedures-wouwld be used. inensure
a safe work environment (e.g., dust-control measures would be applied-and workers would be
supplied with respiratory protective equipment during activities that could generate significant

amounts of dust). Hence, this airborne concentration -~ which. is 5% of the uranium DAC ~is '

considered representative of that to which a worker could poterdially. be EJ(poﬁed.

" The worker is also assumed fo be exposed to a radon-220 decay product concentration
of 0.1 WL and-a radon-222 decay product concentration of 0.01 WL for 108 hours during the

- year. ' These-zadonvcoriventrations- are -representative -of ithose currenily. measured in these
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buildings (see Table 4} and include the contribution from natural sources of radon {such as

esigadioon naturally. present irnscil). -Radon concentrations are elevated above background in enly

a few of the buildings addressed in this ‘proposed action. The concenirations of radon decay

products in these buildings would decrease to background levels following removal of the

thorium and radium material from which radon-220 and radon-222 are generated. Henvce, it is

assumed that the worker is exposed to elevated concentrations of radon decay products for

. 100 hours per year. This exposure is considered a reascnable but conservative estirate of the

potential worker exposure that could be incurred because the worker would use respiratory:

. protective equipment (e.g., a full-face respiraior). while working in areas where concentrations
of radom decay products are elevated. . .

The annual radiation exposures and resultant risks of cancer induction for this
- hypothetical worker are givenin Table . The radiation dose from external gamuma exposure and
*" inhalation of contaminated dust is estimated to-be 490 mrem/yr, The radon decay product
expostres associated with the proposed action are 0,059 WLM/yr for radon-220 decay products
and 0.0059 WLM/yr for radon-222 decay products. These radon decay product exposures
.. correspond to an effective dose equivalent of 26 mrem/yr {(based on dose factors given in
i Publication 32 .of the International Commission.oniRadiclogical Protection [ICRP 19811). Hence,
" the total radiation dose to this hypothetical worker is estimated to be about 520 mrem/yr, which
is well below the DOE occupational dose Bimit of 5,000 mrem/yr given in"BOE Order 5480.11.
'Il'us radintion-exposure ‘would result.in an annual incremental lifetime radiological xisk.of
3.0 %10 (ie,, the risk of cancer induction over:the remainder.of the worker’s. lifetione from;this.
: 1 year of radiation exposure). Planmned-use of the ALARA process during: decortamination
- ,‘ - - activities would reduce these exposures-to lower levels. - For purposes. of corgparison, exposure
% ¥ 4G natural sowircts of radiation - ief, tidon; terrestrial radiation, and cosmic#rys — resuliginan
‘effective dose equivalent of about 300 mremfyr (Natioral Coundl on Radiation Protection axu:l
Measurements 1987).

-+ Anestimated. 100. person-years of.effort is projected o be required to decontaminate all
structurea prior to dismantlement. .-The Tesultant dose-to-the entire work force :is -therefore
esﬂmated to be 52 person-rem, and the incremental lifetime radiological risk to this work force
s’ estimated to be/3,0 % 10 Hence, no-adverse health impacts to decontamination workers are
exper:l:ed to result from exposire to radicactive contaminants diring decontamination activides.
Other workers at the site not directly involved in this action could be exposed to airborme
. contaminants released during decontamination activities, The actual exposures of these workers
»would depend on their proximity to the structures being decontaminated. The major exposure
pathway would be from inhalation of airborne contaminants. The dose fo an individual worker

- not directly involved in this action would not be expected to exceed 1 mrem. The incremental
- lifetime radiological risk-to such a worker-is-estimated to be-6'x 107.. The dose ta all:on-site
“wyorkers not directly involved in this: actionis: estimhafed o~ be- 0.2 person-rem,assuming
- 200 exposed workers {160 of which are in the onsite office building). The resultant ineremiental
. lifetime radiclogical risk is estimated'tobe 1.2 x.10%::Hence; no-ad verse: "health impacts; t0.other

~ on-site workers are expected to result from implementing -this action. -

- Following the removal of loose radioactive cﬂntanunaﬁcrn, asbestos-containing material, .
- and PCB contarnination from the various structures, the major safety concern for workers wowd
4" +bg “the “physical” hazard -assotiated fvith ‘dismantlement activities. The éstimated number of
- . occupational fatalities and .injuries that could occur during implementation of the proposed
action are summarized in Table-10. These values are based on an estimated 300 person-years
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‘TABLE 9 Estimated Radlation Expms'ma Health Risks f0 2 Decontamination Worker

_ Bxposure Pmnt .'Annual
- Exposure Pathway Concentration® Exposure Risk Factor Risk
External gamma 0.1 mR/h 190 mrem® 6 x 107/mrem® 11 x 10
Inhalation of araninm- 1x 102 pCi/mL 300 mren® 6 % 107 fonrem® 1B x 10t
contaminated dust
" Inhalation of radon-220 0iWL 0.058 WEM® 12 x 10°/WLM' 7.1 x 10%
decay products
Inhalation of rdon-222 DOTWL - 04059 WLM* 35 x 10%/WLMS 21 x10°
decay products
Total | . 30 x 107

*Certain of these values are not technically concentrations, but they are listed in this column.
because they represent the intake ("exposure point concentration™} assumed for the exposure
asgessment. '

*Based on an.exposure time of 2,000 h/yr and a dose conversion factor of 0.95 mrem/mR.
“Risk of cancer induction based on information given in EPA (1989%).

9Based on an inhalation rate of 1.2 m*/h, an exposure time of 2,800 h/yr, and dose conversion
factors given in Gilbert et al. (1589).

'Basedmmmmbmediﬁﬁh!p,mewmking—levﬂmth (WLM) is the exposure to
1 WL for 170 hours.

’Raskdﬁ@mmhasedmmfmmaﬁmpmmmmwmﬁmcmm
on 'the Biclogical Effects of lonizing Radiations (National Research Council 1988) and in
Publication 32 of the ICRP {1981); in the ICRP report, it is noted that the cancer risk from
radon-220 decay products is about one-third of that from radon-222 decay products.

SRisk of fatal cancer based on information given in the BEIR IV report (National Research
Council 1988).

ofeffm-tmdlsmanﬂeme.?ﬂstmctums The estimated total niamber of occupational fatalities is
0,071, and the estimated total cases of accupational injury is 44, with 20 cases involving lost
- workdays. The fatality value is based on the incidence rate for cecupational fatalities in- the

construction industry. Even if this assuunption results in underestimating the rate for fatalities
occurring during the propesed action by as much as a factor of 2, the expected number of ocen-
pational fatalities would still be much less than 1. However, such an underestimate appears
unlikely because occupational injury rates for heavy construction are about the same as the
‘average for all construction (U.S. Department of Labor 1988, 1990). Also, the average annual
ircidence rate for fatalities in mining — the industry sector with the highest rate — was 29.6.per
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TABLE 10 Estimated Nimber of Occupational Fatalities,
Injuries, and Related Lost Workdays Associated with
Dismantlement Adivities® - :

Category Estimated Number
Total occupational fatalities o 0071
Total cases of occupational injurties K
Total cases of nonfatal occupational injuries, .
without lost workdays
Total cases of occupational injures, with 20~
lost workdays _ .
Total lost workdays from occupational C4AF

injuries

"All estimates are based on 300 person-years of effert and on
average incldence rates for 1983-1988 caleulated from anmual
estimates provided by the U.S. Department of Labor (1888, 1550).
Averages are used to reduce year-to-year variation in incidence
rates.

*Based on results for the comstruction fndustry, Because of the
relatively small number of occupational fatalities that occur
annually in each category -of the construction industry, the
incidence rate for fatalifies is provided by the Department of
Labor only for the construction industry as a wholé and not
for various categories; the average for the 1985-1688 perioct is
23.7 fatalities per 100,000 full{ime workers.

" “Based on results for heavy construction, except highways.

4Inclirdes cases that involve days away fram work, days of
restricted activity, or both.

lﬂﬂ (00 full-time workers for the period between. 1985and 1988 (LU.5. Department of Labor1988,
1990), which is much less than twice thé average: ratefor construction: (i.e., 23.7 per IE}EJ 000

full4ime workers).

6.2 POTENTIAL ENVIRGNMENTAL IMEACTS

are addressed in Sections 6.2.1 through 6.2.4, respectively.

--The potential envirenmental impacts.on scil and cultural resources, waher Tesources, air
quahty, and vegetation and wildlife that could result from implementing the proposed action



. . = .1esult in temporary increases.of suspended solids in on-site surface water, this water would be
» > managed as part of the propased action to ensure minimal impacts‘to off-sité surface water. In

. the site's NPDES. permit established ‘with the, state of, Missouri: - Water that meets permit: =,
. . - fequirements would ‘be released :throiigh a:permitted: outfall; and- vwater -that-does. not. mﬂeba

62,1 Soil and Cultural Resources

Implementation of the proposed action would|disturb small areas of soil in the vicinity
of the various structures being dismantled during the ghort term. The total area affected by the
proposed action is estimated to be about 16 ha (40 acres), including 5.2 ha (13 acres) at the MSA,
which has been addressed under an eatlier response action. Because these areas were previously
disturbed during construction and operation activities at the chemical plant, no long-term

adverse impacts are expected for eifher naturat soil m|amhﬂologmal and cultural resotizces {for
the latter, see Weichman 1986).

622 Water Resources - : |
1 .. E
Implementation of the proposed action is not expected to adversely impact local water

resources because relatively small areas would be affected by surface alterations and activities
would be located outside the 100-year floodplain Although dismantlement activitiés could -

addition, good engineering practices and mitigative measures would be implemented to control

- erpsion, e.g. silt fences, straw bales, and. sediment traps would  be used as appropriate,

- - Bimilarly, potential:adverse impacts:.due.to Teleases from. the: MSA-would be minimized:-by.: -

- constructing' the storage- atea with runon/runoff controls -and . covering stored material. as,
_.appropriate. Water collected as &-result of this-action: would ‘be ‘managed in compliance mtlu -

permit requirements would be treated asappropriate, e.g-; mthe site water treatment planf, prior:
tcu release off-site.

623 Air Quality

S “Dust released :during decontaimination; dismantlement, or temporary starage activiiies
u:}uld mpact air quality in the immediate vicinity of the work area during the short term.” The
potential for dust generation would be minimized by limiting on-site vehicular traffic and by
implementing good engineering practices. such as wetting and/or covering exposed surfaces.
Activities would be sequenced to minimize the release of contaminated dust to the environment
. {e.g., wall openings would be sealed prior to decontamination activities such that the siructure
. tself would serve as a.release control).. .In.addition, equipment used for decontamination
- Activities would contain. appropriate.emission control-devices:(e:g., air would be exhausted.
-ithrough HEPA filters).- Additional moniters,would-be used to.determine airtborne confaminant -
conwentrations in the work areas to-evaluate compliance with requirements for protfecting worker
- health and safety. Airborne concentrations.of radicactive and:chemical. cordaminants are not
expected to increase at the site perimeter as a result of this action. Contingency plans and tiered
engineering controls would be implemented to ensure that-air quality off-site is not adversely
impacted during the action pericd.
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‘6,24 Vegetation and Wildlife

. Adverse impacts to vegetation and wildlife related to noise, visual disturbance, or dust -
B resultmg from the proposed action would be minimal., The affected area is prmnl}rmmpcsed
of buildings and.does not provide unique wildlife habitat. Also, local vegetation is mowed, and
'plant species in the area are not restricted in distribution. Further, the: fotal affected area of
about 16 ha (40 acres} is negligible relative to the undeveloped portions of the adjacent Army
Reserve property and the thousands of acres of nearby wildlife areas. “Animals and vegetation
are not likely to be exposed io significant airborne contaminands during the action. period’
because such releases would be controlled. The DOE consulted with the ULS. Fish and Witdlife.
. Service and the Missouri Department of Conservation, and it was concluded that no impacts. to
threatened or endangered species would occur because the chemical plant area does not provide
. critical habitat for such species and those that may occupy areas near the site {e.g, the bald
eagle) do so only intermittently.

. 63 PDTENTIAL CUMULATIVE IMPACTS

- The potential cumulative unpacl:s associated with response actions currently planrned
. for the site were assessed fo ensure that the sum of the impacts associated with each individual
- - action would notresult it an unacceptable overall threat to human health and the environtment...
.. Four major activities have been documentéd for.the chemical.plant area: *(1) construction and. -
- gperation of 2 water treatment plant for mamaging contaminated water in surface impoundments. -
LT ﬂﬂac[}cmll et al.-1990); 2). constucnon and op-erati‘on of a tempnrarj.r storage grea (TSA) for’tha%}
MBSA: for structura] debris. from the site (Man:DmE]l and Pebersnn 1989, 1990} and. {4) decm— :
© tamination and dismantlerment of site structures with teimporary storage on-site (these structures
-+ include both those associated with this action and with the action-documended in. MacDoneiland
i Petersbn [1989, 19900). : Potendalcuimulative health effects associated. with these four.activities.
- are’addressed in Section 6.3.1F cumnulative environmental effects are addressed in' Section 63.2. -
. .Potential cumulative impacts associated with futime response actions at the Weldon Spring site
.+ will-be ;assessed-in fuiure ;environmendal .compliance documentation, such as the RI/FS-EIS
currently in preparation :

- 63.1 Health Impacts

: The air. pathway is considered. the only pathway. for potenfial exposure of the general . -
S -:puhhc dm'mg implementation-of the propesed. action. - However, this-action-is not expected-to.-
- . rresult-in sigrificant:airborne releases-becanse: the structures “would -be. extersively.decontami-
nated prior to dismantlement and extensive engineering controls would be used. If elevated
- levels of radicactive and-chemical contaminards. were detected: at the-site .perimeter, . more
stringent engineering controls would be applied to ensure that off-site releases were negligible.
OF the other major actions aurrently planmed for the chernical plant area, only one is expected
1o result in airborne releases of radioactive-and chenmical cortaminants. that.could. poteniiaily
impact off-site areas. This action is operation of the TSA for the quatry bulk waste remedal
e action. - Hence:. potential -enmulative health. impacts associated with the proposed action in
‘combination with the ‘other three on-site actions are mpreﬁented by those assodated. w1th the
" ‘quarry bulk wasfe femedial action (DOE 1990).
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* Camulative health impacts to wo'rkers ‘were 3350 assessed for the four planned actions.

&}gﬂtvmhaf sthe four.actions-would result in measurable radiclogical and chemical exposures

: —ie, activities associated with unloading wastes at the TSA (to siipport the quarry bulk waste
‘remedial action} and those associated with the currently” pmpnsed action. The incremental
Jifetime radiclogical risk to workers associated with TSA activities is estimated to be 9.6 x 107,

which is based on a cunmulative worker dose of 16 person-rem. The estimated radiological risk |

© for the proposed action is 3.0 x 102 The cumulative radiclogical risk is the swn of these two

values, or 4.0 x 102 The proposed action is not expected to result in significant chernigal .
enic or noncarcinogenic risks to-workers. Hence, the cumulaﬁve chemical nslcs -are

* represented by those estimated for TSA activities {DOE 1990). .

' The potential for cumulative occupational accidents, with resuliant fatalities and injuries,
-during implementation of the activities currently plarnned for the chemical plant area is the sum

" of fhose given in Table: 10 for the proposed action and those given in DOE (1990) for TSA

activities associated with the quarry bulk waste remedial action. Although no occupational -

fatalities would be expected, an estimated 51 cases of occupational injuries could occur. - All
.~ activities:associated with the proposed.action wowld be conducted in accordance with health and

' xsafeqv‘ plans for- theisitaland with - health-based regulatory requirements. The. pw}ect’s

commitment to conducting all activities in a safe and protectwe manner is expe::ted to minimize
the likelihood. of occupational accidents. : :

. In semmary, no sighificant curnulative health-effects to-the general publu: or to workers -

- are expecbed to result from implementing the proposed:action o decontaminate and dlsmanth!' .

r

. -manmbed site.structures conmme:rrﬂy with other planned. activities, - .. L s

. . 532 Environmental Impacts |

.+.%% Potential -adverse. environmental - impacts -associated  with the". proposed -action:-are

* expected to be' minor. . The action is Tithited ‘to-the chemical plant avea and would notimpact off- - .
~- site. areas. . Cumulative impacts. ‘are: Jimited to those. associated with  decontaminating and

"'-:':";ﬁlsamnﬂmg fhe structires: concurrenﬁy with otherconsttuction activities, e.g., at the TSA and

MSA. Construction impacts would be of short duration, would influence only the immediate

area of the activities, and would be mitigated by such measures as limiting the size of the work.

area and using silt fences and straw bales for erosion control. Surface water would be managed
- as a component of this action to' minimize impacts o off-site surface water. Air quality impacts

waotild be mirdmized by controlling emissions by means of engineering measures aid by usmg_

* - ‘monitoring systems and contingency plansto-ensure environmental protection.

: - The:atea disturbed “by- thevazious-construction activities: plarnied -for . the-sitestotals
approxlmatel}r 22 ha (55 acres). - However, the affected areas -have been disturbed by.past
- -actvities, are actively mowed, do not provide unique wikdlife‘habitat-or contain species:that ave
restricted. in distribution, and constitute a very small area compared with the surrounding
wildlife areas. Hence, no significant cumulafive envirormental impacts are expected. In
- addition, the-actions would be temporary and any impacts woild be limited to the short term.

The long-term environmental impacts of the proposed action, ivvcombination with.other activities

¢ ¥ for remediating the site; are expected to'be beneficial. Removal of contaminated structures and
+ .. othér sources of contaimination would reduce the potential for future environmental exposures;
.. and associateéd restoration activities would facilitate future beneficial-use of the site for wildlife

" habitat.
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' o “In sumemary, no sighificant cmﬂaﬁve environmental impacts-are expected 1o result
SO %fmﬁﬂtp}emgrmﬂgthe proposedaction to deconfaminate-and dismantle contaminated sﬂ'lmhztes
“at the chemical plant area concurrently with'other- plammd activities. - .



47

"7 AGENCIES CONTACTED

~ The following agencies have been ::omulted for plamted activities at the chemical plant
. area of the Weldon Spring site:

-

*

MISSOUII Department of Conservation, Jefferson City

 Missouri Department of Health, Jefferson City

Missouri Departinent of Natural Resources, Jefferson City

US. Army Corps of Engineers, Kansas City District, Kansas City, Missouri
.U.S. Fish and Wildlife Service, Columbia, Missouri

- 1JS. Environmental Protection Agency, Region VII, Kansas City, Kansas -
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| APPENDIX A;

INVENTORY OF MATERIAL ASSQCIATED WITH THE
CONTAMINATED STRUCTURES

An inventory of the contents of the contaminated structures is included in the Waste
Inventory Tracking System (WITS) maintained at the Weldon Spring site. - This data base, which-
is continually updated as the project proceeds, provides a systematic mechanism for tracking:dhe -
contents of these structures. . The contents:cf the struchures-that are-the:.subiect of this removal.
action are listed in the following table. This information was extracted from the WITS database.
and reflects information as of January 1921. Not included ir this table 15 information associated

. with ongoing response actions {e.g., waste associated with the chemical consolidation program

and debris resulting from dismarflement &f Buildings 401 and 409); management of this material
has been described in previous documents. In addition, the table does not yet comtain
 information assoctated wifh all structures invelved in this action (i.e., 303, 426, 427, 434, and the
v on-siterailroad-system). :Such information is currertly being compiled for inclusion in the data

= - "base.



. 7" TABLE A Waste Inventory for the Contaniinated Structures
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. Category Subcategory Class - Bubclass Amaount
Building 101
Metal . Galvanized Conduit - 2,000 ft

_ carbon sheel
Metal Carbon steel Structural - 578 tons
Metal -Carbon steel . - . Egquipment - 100 tons
ACM* - Structural - Siding 1,063 £
ACM - Structural -Roofing 4333 #¢°

L. ACM - Structural * Foor tile 5 s
Concrete - Slab - 40,900
Glass - Windows - 26 ft°
Conerete - Masonry Block walls 4,800 £

- ACM - .Bulk . Pipe wrapping 200 £

- iMetal - . Piping - - 108 fi

. Sfructures 102AB

- ‘Metal - Carbon-steel -Structural - B tons
Metai Carbon steel Tanks - 20:40ns..

- Building 163
Metal Galvanized Conduit - 2000 £t

carbon steel
Metal - Carbon steel -+ - Equipment HVaACP - 68268 1b
“Metal - ‘Cetbonssteal ... - -Spactural - AT toms
Metal - Carbon steel .- - Equipment- - ~ 12 tons -

. ACM- T - - ‘Structural Floor tile . 20

S Wood . Structaral Movable 3,500 £?

. - partitions
Metal Aluminum Side/roof - 1,126 ft°

- Glass - : . Windows - T8 -

. Concrete - _© .. Masonty Block walls 7,000 2
Makal Carbon steel " Tanks - 100 tons

. ACM - . Butk Pipe wrapping 67 if*

. Metal - Piping - ' 7,000 £t
Wood - -Furniture Tables/chaits e
Porcelain - - ! Flumbing fixures Sinks : -6
Porcelain - . Plumbing fixtures Urinals S B SO
Porcelain - " Plumbing fixtures Tollets Y. &
Metal ' - Furniture Lockers - 308
Metal - Furniturg

Desks/ chairs 52 ft*
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TABLE A1 {Cont'd}

Category Subcategory Class Subelass Amount
Building 105
Metal  Galvanized . Conduit - 2,000 ft
carbonsteel - :
Metal- Carbon steel - Equipment . HVAL 38,075:1b
Metal Carbon - sieal . Strucitural - &01 tons .
Metal Carbon steel Equipment - 40 tons
Metal Alumintzm Side/roof - 797 2
.. Glass - Windows - 47 1
" Concrete - Masonry Block walls 14,700 £1°
Metal Carbon, steel Tanks - - ' 145 tong
ACM - Bulk Pipe wrapping 167
. Metal - Piping - 1,000 ft
Building 106
Metal Galvanized Conduit - it
© carbon steal
" Metal Carthon steel Striactural - ©1ten -
Metal Carbon steel Equipment - .1 ton W
. Metal - Aluminum . - -Side/roof - - B .
-Glass- - " Windows - 1
ACM - Bulk Pipe wrapping 2t
Metal - Piping - 20 £t
Building 108
-Metal Galvanized - Conduoit | - 500 E
. -edrbon steel
Metal Carbon stedl Structural - 20 fons
‘Metal Carbon steel Equipment - © 2 tons
ACM - -Structural Roofing 833 i
© L. Congrete - Slab - 1,250 ft*
Concrete - " Masotry Block walls 3,000 £
ACM - _Bulk Pipe wrapping 2,667 1
Metal - Piping - 16,000 ft .
" : Buildings:109, 110
Metal - Carbon steel Structural - .15 tons
Metal Aluminum Side/Toof - 125 £
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"TABLE A.1 {Cont"d)

Category Subcategory {lags Subclass Amount
Building 201 _
Metal Galvanized Conduit - 81000 £

carbon steel '
Metal Carbon steel - Equipment CHYAC 50,000-1b
Metal Catbon steel . Structural. - 1,287 tons:
Metal Carbon steel Equipment . 1730 tons -
ACM - Bulk Equipment 35,000 £t

. ' " 'wrapping
AUCM - Structural iding 8st £
ACM - ;- Structural Roofing 11,988 £
Wood - - Structural Movable 1,300 ft°

. . partitions )
.. Metal Alurminum - .« Side/roof . - 49 ft°
Concrete - . Slab- - . 3L080 #2
" Glass - - Windows - - 106 £
Concrete - Masonry - . Block walls 62,000 2
ACM - “Bulk “-.-Pipe wrapping: 3,667 ft?
Metal -  Piping . 31000 ft
Wood - - Purniture . -Desks/chairs w0
- - Porcelain - . -Plumbing fixtures - - Toilets AR L
“Porcelain - - Flimbing fixtures . - Urinals - 3
Porcelain - Flumbing fixtures Sinks 14 12
Metal - Equipment - Misceltaneous 16 >
‘Building 202
Metal . - Galvanized - - . Conduit - 5,500 ft.°
~carhon steel ' _
Metal Cathon sbeel Strucharal - - BEfons
ACM - . Struchural Siding 122 2
ACM - . Struchiral Roofing 1,167 #F
Metal - Aluminum . Side/roof - W0H .
Lomcrete - Slab - 1,750
Metal Cartbon steel . Tanks - 200 tons
ACM - _ : Bulk " Pipe wrapping 1,333 £
‘Metal - Piping - : 8,00 ft
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UL L - |

Categosy

Subcategory

Class Subclass Amournt .
Building 301
Metal Galvanized: Conduit - 45,000 ft
carbon steel :
Metal Carbon steel Ecuipment T HVAC 5,000 I
Metal - Carbor steg] - Strchural - ' 1,300 tons .
Metal . Carbon steal. Equipment - : 3,40¢ tons
ACM - Balk Equipment - 40,000 £t*
wrapping
ACM - Stractural Siding 3,028 f?
ACM - Structural - Roofing 19,481 f*
Concrete - Slak - 29,250 £
.. Alass - Windows - 172 ft?

- . - Concrete - . Masonry Block walls 14,666 f*
ACM - Bulk Pipe wrapping 1667 £
Metal - Piping - 14,000 ft
Metal - . Equipment Miscellaneous 2,479 it

- Iletal - . Pumniture - Filing cabinets 356
Porcelain - " Plumbing fixtures Toilets 10-f8
~ Poreelain - . " Plumbing-fixtures - Urinals 3 o
.+ Porcelain - 4o Plumbing fixtures. ©  .: Sinks 10 £ 7
" Wood - ' - Equipment : Fallets A8 fE v
- Insulation - Cocoon waste 1,200 f’c3 .
© Building 203
Melal : Galvanized - - Condnit - 12,000 B
o . catbon steel : :
. Metal . . Carbonsteel . - Equipment HVAC 557000 .
~ Metal ‘Carbon steel Structural - 200 tons
Metal Carbon steel Equipmaent - _ 890 tons
ACM - Bulk Equipment 17,800 £
wrapping
ACM - Structural Siding 138 it?
ACM - Siructural Roofing, 5933 ft*
ACM - . Strochwal Floor tile 9§t
Metal Aluminpm ‘Side/roof - - 4168
Concrete - - Slab - 9,500. £t
Glass - Windows - i
Concrete - Mazonry Block walls 5,550 ft°
ACM - Bulk Pipe wrapping - 607 £
Matal - Piping - Eﬁ,ﬂﬂﬂ ft
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~"TABLE A1 (Cont'd)

Categoty Subcategory = Class  Subdass Amount

Building 404
Metal Galvanized Conduit - 8,200 £t
“carbon steel : -
~ Metal . Cathon steel = Equipment . - = HVAC 3BAGZ I
Metal - Carbon stedd Strurtural - . - 175-tons
Metal. Carbon steel’ Equipment- - 620 tons -
ACM - ' Bulk Equipment 12,400 £
: : _ wiapping '
ACM - Structural Roofing 4,129 £
ACM - Strctural . Floor tile IO
Metal Alumirum . Side/roof - N7
s« Conerebe - Slab - 6,200 ft*
- Glass ' ST - Windows - 5 ft°
Concrete - Masonry Block walls 6,500 ft°
ACM - Bulk . :Pipe wrapping 07 P
. Metal ' - . Piping - - 26,000 £

. Structures 405A,B

"oeMetal” oo v ow- Galvanized. s Conduit o 4 L - . : CLBA0EE e
: catbon steel ' :

Metal Catbon stest - Equipment HVAC 12,321 1
Metal Carbon siee! ° Siructural - " 11 kons
Metal - - Carbon steel .. - Equipment - . G5.401S -
- ACM S . - Bulk . Equipment .  ..55I5#
: PR wrapping
ACM o - Structural Roofing 1836 £

© Metal-. - - CocAduminum o Side/vood S 48 £
{oncrete - Slab - 2,758 ft*
Glass - Windows - 3£
ACM - Bulk Pipe wrapping 2,000 £t*
Metal - g Piping - 9,000 ft
Metal - . Equipment - Debris 20 fi?
Building 406
Metal Galvanized - - Conduit ‘- . 16K

- carbon steal - . .

Meta - Catbon steel - Strucheral | - : 7 tons
ACM - " Siructoral . Reofing 5328 £
Concrete - Slab - . 8,000 ft*

Class . - . Windows - 3
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" TABLEA1 {Cont'd)
- Category - Subcategory Class Subclass Amount
- Building 404
{Cont'd)
Concrete . - MasonTy Block walls 13,200 £
ACM - - Bulk: - Pipe wrapping 400 8
Metal - Piping - 4,800 ft .
Parcelain - - Flumbing fixfures Toilets 4 £
Porcelain - Plumbing fixtures - Urinals 1§
- -.Porcelain - . Plumbing fixtures Sinks 4
Building 407
© Metal - Galvanized Conduit - 87,284 ft
: ~. ' carbon sted . S . S
Metal - - Carbon steel Equipment . HVAC 167,000 b
Metal - Carbon steel -Structural stest - . 2B2tons
‘Metal Casbon steel Equipment - . -55 tons
ACM - - Bulk . Equipment 25,000 £t*
_ Wrapping '
ACM - Structural - Roofing 16249 £ . -
L ACM - - . Siructaral . » . Floor tile 1 ol
“Wood - : Struchiral " Movable CUBBTAS o
: partitions
Concrete - Slab - 24,698 #°
(lass - Windows - : cXi gl
. Concrete - . Maseonry - . Block walls. - - 728840 £
ACM - " 'Bulk - " Pipe wrapping - - © 1,000
. Metal . - Piping - ' 44,805 it
- Pebris - - . - Mattresses - 48 ft*-
ACM - Equipment Gloves, rope, 6 ft?
tongs:
Porcelain - Plumbing fixtures Toilets 20 £
Porcelain - . Flumbing fixtures Urinals 2 i/
Porcelain - Flumbing fixtures Sinks 24 f°
Forcelain - Equipment Eye wash RS
Porcelain - . Equipment - Laboratory ware 18 £
Ceramis - . Bricks - -3
-Graphite - - - 88 ££
- Paper - - -Books - 43 ft?
Debris - - Rubber, plastic 316 #°
Metal - Furniture Cabinets, shelves . 368 i
Metal - Equipment Pieces 4119 &2
Glass - Equipment Laboratory 663 £t
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- TABLE A1 (Contd}

ke

- Category Subcategory - Class : © Subdlass Amount

Building 408
Metal Galvanized Conduit - 20,000-£t
: _ carbon steel - .
Metal .. Carthonsteed. - Equipment - ~HVAC 13,000 T
Metal . Carbon steel- - . -Structural - 410 tons -
Metal . Carbon sted Equipment - 28 tons
ACM - _ Bulk Equipment 20,000 fi?
: ' _ wrapping L
ACM - Structural Siding : 34§68
ACM - Sirucinral . Roofing 24585 ft*
. ACM - Structural Floor tile 15 i
© Wood - . Stmctural . Movable 703 it
partitions
Metal Catbon steel ~ Side/roof _ - : . 33 it
Concrete - Slab E - 36,915 #°
- Glass - - Windows : - B
- Concrete - © Masonry © . Block walls 43,034 i3
ACM - : Bulk ' Fipe wrapping 373
Metal . - Piping - 30,000 £t -
.. «Poreelain . -- @, Pumbingfixtures . Toilets : S 1818 &
" Porcelain .= b7 Pluinbing fixhires: Utinals 2
Porcelain - Flumbing fixtures Sinks 26 £
- Wood - Furniture Desks/tatles (g
- ‘Wood - . -.Equipment Carts. 1t
Metal. - - -+ ‘Equipment - - - - . Miscellaneous N1 1%
Metal . - - ‘Equipment . - 4216
Metal - . . Equipment . - Tractor lunit
Metal e . Fquipment - Forklift 1 unit
Metal - Equipment Vehicle 1 unit
Metal _ - . Equipment Bulldozer CLlunit
Metal - Equipment Crane 1 unit
- Metal - Equipment . Vehicle - 1 upit
- Metal - - Equipment ' Bicycle 1 unit
. Metal - : Purnitare Filing 2 ft°
cabinets
. Metal - . Purniture - .Desks/miscel- - 188 i

. lanegus
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“TABLE &A1 {Cont'd) -
'""-.uis:"”. bt gL CL . .--,_.* - C e N el
* Category Subcategory Class Subclass Amcunt

Building 410 _
Metal Galvanized .  Conduit - 90,000 ft

carbon steet. o :

' Metal. " Catbon stedd . Equipment g HVAC 210000
Metal - Carbon steel Structural - : 22(r tons
Metal Carbon steel Equipment. - - - - . 60 tons:
ACM - ' Buik Equipment - 35,000

wrapping .
ACM - " Structural Siding 106 £
ACM - - Structural Roofing 18,388 £
ACM - Structural Floor tile 211§t
- Wood - Structural Movable 519 k1
partitions
Concrete - Siab - 27,610 £
Glass - Windows - : 58 £t°.

. Concrete - Masonry Block walls 41,540 ¢
Metat Carbon steel - Tanks - 10tons -
 ACM - Bulk Fipe wrapping 617 f* .
Metal - Fiping - 60,000 f&

w Metal - * - . Furniture. - Eling %8
: o * cabinets -
Metal - Fumiture Diesks/chairs L2158 0 -
Metal - ‘Burniture Shelves T190 £

.. Meta] - - ‘Furniture Lockers . - BER AR

- :Fiberglass. - ~.-Equipment - © Trays - : Rt ¢l L
Ceramic - Equipment - Dishes - - B
Glass - Equipment . Kiichen gl S

- Wooid - ‘Furniture - 48
Porcelain - Flunibing fixtures Toilets M
Porcelain - Plumbing fixtures Utinals 13 i
Porcelain - Flumbing fixtures Sinks 58 ft*
Building 414
Metal Galvanized . Conduit - 1,000 £ ..

carbon steel : S
Metal - : ‘Carbonsteel - = Equipment : . HVAC --3,000.1b.-
Metal Carbon steel Structural - - 38 tons
Metal Carbon steel Equipment - - 5 toms
ACM : - ‘Struchural .- Roofing 1,692 £

. Mefal Carbon stee Side/roof : - : 35 i
Conrrete - Slab - 2,340 £
Glass- - Windows - : 21t
ACM - . Bulk .Pipe wrapping 133 1
“Tetal - Fiping -

80O ft
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Category _

Subcategory Class Subclass Amount,
Building 429
MhMefal- - Carbon steel . Equipment - 1 ton
Metal Carborn steel -Side/zoof - vihig
Glass - . Windows - 1§¢
Metal | Catbon steg] Tarnks - 410 tons
ACM- - " Bulk Pipe wrapping 338
Metal - Piping - 150
Building 430
Metal Galvanized Conduit - 200 £t

_ © - garben steel - :

v shetal “oCarhorstesl - L Structoral - 3 tons
Glass - = Windows - 16
Metal - Equipment Ladders 2 £
‘Wood - Equipment Boards 5.1t*

" Building 431
| - “carbon steel -
. Metal Carbon steel . Struetisral - 1ton
- Metal ~ Carbon stéel - Equipment - ~1.fom
" hetal Aluminam: . -Bidefroof - B
. Glass - - ~Windows - 1 S
ACM. - - Bulk - Pipe wrapping 2fe
Metal - Piping - 20
' Building 432
Metzl Galvanized Conduit - 200 1t
: carbon steel .-
Metal Carbon steel Structural - 1 ton
Metal Ahrminum Side/roof - yAl o
- Class - Windows - T
ACM - - Bulk - Pipe wrapping 2
Metal - Piping - 204

- *ACM = asbestoscontaining material.

"HVAC = heating, ventilation, and air-conditioning.
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"APPENDIX H:
REGULATORY REQUIREMENTS POTENTIALLY APPLICABLE OR
RELEVANT AND AFPROPRIAYE TO THE PROPOSED ACTION

Potential requirements for a propased action canbe grouped into two general categories:
{1} applicable or relevant and appropriate requirements (ARARs) and. (2) "to-be-cansidered”
(TBC) fequirements. The first category consists of promulgated standards (e.g., public laws
codified at the state: or federal level).that may be applicable or relevant and appropriate to.all
or part of the proposed action.- The second category consists of standards or.guidelines that have:
been published but not promulgated am‘l that may have 5peclﬂ£ b-ea:rmg on all or part of the

L dction, e g., DOE Orders.

- In addressing a requirement that may affect the proposed action, a determination is
made regarding its relationship to (1) the location of the action, (2} the contamtinants involved,
~»zand (3)-the specific components of the action, e.g..factors associated witha certain technology.
s Any: regidation;’ standard;: Féquirement, criterion, - or - limitation under any federal or state
environmental law or state facility siting law may be either applicable or relevant end appropriate
to a remedial action, but not both..  Only :those state daws may becomez ARARs that are .
- 1} promuigated; such that they are legally enforceabie and‘agﬂenera]ly app]lca'ble {ie., mnsmtently-

: apphed} and (2) more stringent than federal Jaws.

i -:Applicable requirements-are those: fhat:specifically address the-citcumstance(s) st thiss; 5
srte whereas ‘relevant ‘and’ appropiite. reqiriremenis+ are. those *that: address :circamstances, 3
sufﬁc:enﬂy similar that they are well suited to the site. That is; a potential ARAR is applicabié:. .
if its prerequisites or regulated conditions are spedifically met by the conditions of the proposed .
: actionife.g., site locatior in a floodpiain); if the conditions of:a requirement are not specifically.
apphcable; then awdetermination Trast e made-as towhether they are sufficiently similar to.bg.
mmﬂe:red both relevant -and appropriate. (e.g., in. terms of contaminant similarities-and - the .. .
v matirerand- setting: of the. proposed-action).. This similarity is determined on the basis of best: -
profemicmai fudgment corsidefing -factors' that include (1)the purpose of .the requirement; -
{2) the medinm, substance, action, type of place, and type and size of facility regulated; and
{3) the'use or potential use of affected resources, relative to the nature of these factors at the site.

" In"accordance’ with EPA - guidance on ARARs, only. applicable requirements are
evaluat-::d for off-site actions whereas both applicable and relevant and appropriate requirernents
- are evaluated. for orrsite actions. .On-site.actions must comply with a requiremend that is

. determined io be relevant and approptiateto the same extent as one that is determined -‘bqlb_e. -
-~ sapplicable. ‘However, a‘determination of relevance-and appropriateness may be.applied-to.only

-portions of a requirement whereas a determination of applicability is applied to the requirement

- as'a whole. On-site actions, such as the proposed removal action, must comiply with substantive

requirements of ARARs but not related administrative and procedural requirements.- - For
example, response actions conducted on-site- would nntrequu‘e a permit but would be conducted.
in accordance with the permitted conditions.

" Potentidl TBC ‘requirements, su::h as -concentration - limits proposed. in interim EPA
gmdaru:e memoranda; are typicaily. considered only if no;promulgated requirements exist that

*. ate.cither. applicable.or relevant and appropriate. Thus, TBC requirements are often considered
* secondary to ARARs. ‘Howevet, certdin TBC requirements stzch 'as DOE Drders are developed
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'_ on the basis of promilgated standards and can necessitate the same degree of mmp]mme as

~GARARs: Because the’ Weldore Spring site-is.a DOE facility, response actions at the:siie are
conducted inaccordance with DOE Orders irrespective of the "IBC" designation of these Orders
u:n.der the formal ARAR process.

Activities at the Weldon Spnng site are also conducted in compliance with worker -
protection requirements, including those identified in the Occupational Safety and Health Act
and in a number of specific DOE Orders. Because these requirements. address employee -
protection rather. than environmental protection, they are not subject to consideration: for. -

attainment or waiver under the ARAR evaluation process:  Rather, they are requirements ‘with. .

" which the response. actions must 'comply. Cerfain of these requirements are listed:in. this.
appendix for informational purpeses {i.e., to identify worker-protecion requirements that will. -

* .. ‘be met by the proposed actiory rather than as an indication of a formal ARAR evaluaion.

"Potential locahorrépemﬂc, contaminant-specific, and action-specific ARARs and TBC
requirements for the proposed action ave identified and evaluated in Tables B.2, B.2, and B.3,

- ~respectively. The preliminary ARAR and TBC determinations for the listed requirernents are also

i eindicatéd i theables: - :Because-this appendix ;presents a comprehensive tist of requirements

- with considerable overlap of regulated conditions, all determinations have been identified as
" "potentially™applicable; relevant and appropriate, or to be considered: These determinations will
. be finalized:in consultation with the state of Missouri and - EPA: Region VII prior to implementing-
‘the proposed action.. During finalization, the requirements‘identified as:potentially applicable

will be reviewed.to confirm direct applicability; only one-requirenent will be finalized: fm .

. amiong those thagregulate:the same coriditions. ;For those identified.as potentially releyant a

SR I*..{_;approprﬁté andl 28 TBC tediirémerits] both the spetificiportion(s) of the requirements that hate -
" * bearing on the proposed action and the nianner in which tompliance would be achieved willbe -

finalized. After the finalization process, certain of the requirements will remain potentially an

. #... ARAR-ora TBC - requirement-as. the-action:proceeds; pending identification of the -existenceof
" +#their prerequisites-or regulated- conditions{e.g., the presence of cultural resources-.or.fhreatened,

‘'or endangered species in the ‘affected area). Because the scope of the proposed action. does not -
: dAnclude-waste. disposal, s potential -ARARs -associated -with- disposal. of radicactive, cbennca]}}r_-

e * hazardous, or-uncottaminated material are not included:in Table B.3.

In accordance with CERCLA, as amended, and the NCP, an alternative that does not
‘meet an ARAR may be selected if one of the following waiver conditions is met:

» The alternative is an interim measure and. will become part of a total
- remedial action that will attain the requirement;
e cCempliance with the requirement will-result- in-greater risk to human . - - -
- health and the environment than other alternatives; '

» -~ Compliance with the requirement is technically impracticable from an
- engineering perspective;

'+ Thealternative will attain a standard of performance that is equivalent to -
* ' that reqtiired: under the otherwise applicable ARAR through use of another
- -method or approach; :
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o For state ‘requirements, the state has rot cnnsmtentl},r applied the
? IR pronnﬂgated requirement -(or- demonstrated the -intention to do so) in
K -gimilar c:rcumaﬁnces at other remedial actions within the state; or

* For Superfund-financed actions only, an altgmamre that attains the ARAR
will not provide a balance between achieving protectiveness at the site and
refaining sufficient funds for responses at other sites. (This condition is not
relevant to the Weldon Spring stte because Superfund money is not being .
used to finance the cleanup.) -

The fifst waiver condition applies directly to the proposed removal action because management.
of the contaminated structures is only part of the overall remedial action for the project. .
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" TABLE C.1 English/Metric Equivalents -

Multiply By - To obtain
acres o 04MF hectares (ha)
cubic feet (ft") 002832 cubic meters (m?)
cubic yards (y&%) 0.7646 cubic meters (m?)

- feet {(ft) 0.3048 meters (m}
gallons (gal) 3785 liters (L)
gallons (gal} 0.003785  cubic meters {m% -
inches (in.) 2.540 cenfimeters (om)
miles (mi) 1609 kilometers (km)

. pounds. {fb) - - -0D.453& kilograms (kg)
short tons {tons) 907.2 kilograms (kg)
short tons (ions) (5072 rmetric tons (£)
square feet (f) - 009290  square meters (m®)

_square yards (yd? . .0.8361 . squaremeters (m?}
- squire-miles gni®) ©.. 2590 - square kilometers (km®}

yards (yd) 09144  meters (m)
. TABLE.C2 - MebrifEnglish Equivalents = - . . i
Multiply By - To obtain
centimeters {om) 03237 - inches (i)
cubic meters (m?) 35.31 cubi¢ feet (ft)
.cubic meters (m® - 1308 . cubic yards {yd%)
-cublc meters (m®) - 26432 galtons (gal)
hectares (ha) _ 2471 acres
kilograms (kg) - 2205 pounds (k)
kilograms (kg) 0.001102  shert tons (tons)
kilometers (km) - 06214 miles (i)
liters (L) ' 02642  gallons (gal)
meters {m) 32381 feat (f8)
meters (m) - 1094 yards (yd} |
mekrc toms () 1102 - shozt tons (hons)
square kilometers (km?) 0.3861 - .-square miles (mi®)
square meters (m”) 10.76 - square feet (%)

squiare meters {m?) 1.196 + square yards (yd)
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